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The importance of vital statistics is seldom appreciated 
,by the man in the street even during the modern times; 
in spite of this it is very necessary for the sake of public 
health that we should have records , of the number of 
people, the births and deaths. Vital statistics are useful 
for many purposes as is also indicated by the following 
words of Whipple. 

*^To the sanitarian they measure the peoples^ health 
and reflect the hygienic conditions of the environment; 
to the economist they indicate the number and distribu* 
tian of the producers and consumers of wealth; to the 
historian they ^how the nation's growth and mark the 
flood and ebb of physical life/’ 

Populations are enumerated or numbered at regular 
intervals by taking a census while satisfactory statistics 
of deaths and births can only be obtained by compulsory 
registration. 

Th© Census: 

The census of population is. taken every tenth year 
in India [The last census was ’ taken on l,St , of March 
1941]. Some time before the date fixed for the census a 
Census Commissioner is appointed who is the sole in- 


^■2 

charge of the Census Re'^rt. He selects Superintendents 
of Census for each provi^^^pr state. The Superintendents 
select honorar}^ Census Supervisors and Enumerators, 
for each district or locality. In the towns enumeration; 
is done through municipal authorities while in the rural j 
areas through the Tehsildars and Quanungos. Eacbj 
enumerator is given a block in a town or a locality. Eel 
visits every house in his block sometime before the Cen-| 
sus day and collects the required information from the! 
head ot the family by the help' of questions and cross-i 
questions, 'i'he work of these enumerators is supervised! 
by the District Supervisors. The collected data is passed! 
on to the Superintendent of Census where it is scrutihiil 
zed, classified and tabulated to give the final Census 
Report which is published. These reports give useful 
information regarding the distribution and the density ofi 
population, vital statistics, urban and rural population^ 
age and sex distribution, civil condition, literacy, occupy 
tion, infirmities etc. i 

The one night enumeration which was adopted uptb 
the densus of 1931 was in 1941 replaced by a period 
system which enabled the number of eripmerators to 'b4 
halved as against the number employe^ in 1931. Sche-^ 
duies used formerly were abandoned instead of this 
enumeration was carried out directly dm/brdinary slips of 
paper, which were afterwards sorted qi^-" to give tables.; 
A new feature of the last census was the taking of Jl/ 5(^ 
random samples of the entire. population to be used forf 
making several deductions* Data was collected on tbe| 
basis of community and not on religion. Some Suchi 
new questions as the age of mothers at the birth of theiri 
first child and the number of children born were intro-- 
duced: Returns of Such questions are expected to help 
in the calculation of the net production rate of the 
'coiin'ti'y. ' ' ' ■ * ' , 1’ 

Vai ious defects are noticed in^^the census reports! 

. . ■ i; 



ind they. require a lofc;of:.inifJrQ^fBent -as yet.;- In the 
-eport no distinction is niad^jb^tween industrial workers 
ipd, other; artisans carrying to* their privctte enterprise 
It does , tot give the part of year during which -a worker ,, 
ienaaitis employed and the part when he is : unemployed. 

:types of diseases are not correctly reported due to 
^ifect that the sufferers of these diseases [like syphilis, 
ginorrhea etc.] try to hide them from everybody. How- 
;ver the greatest amount of inaccuracy is ,to be noticed < 
a the age-returns for the following reasons:— 


W 


(a) The informants being uneducated are sometimes 
ignorant of their ages, 

(b) The age period of unmarried girls from 10 
"years to 20 years is defective due to the reasons 

that people are unwilling to admit that they 
have unmarried daughters, who should ^ have 
naturally been manried according to the customs 
of the Country, 

The widowers and bachelors have a tendency 
to give their ageless than what it is since they 
always^ keep in mind the chance' of their 
marriag^for which they do not want to appear 
fc,. to be ov&Mge, • 

i - Tdl M^ried girls having children and old people 
have a te|idency to over-estimate their ages. 

Old people have ah inclination towards giving 
in round numbers like 50, 60 etc, rather 
thah^ accurate age as 59 or 62 years. ‘ 

Besides the blank forms, lack, 

f education and non-serioqsness of; 

ie supervisors lead fOrgfi^w&jfaj^^Scies in the CJensus . . lien 
orts. Accuracy of the Cetis^j’jl^prts ; to a ; 

rge extent on the cteverness and capability of the enti- , 
lerators and also on the general circumstance prevail 
gg in the eoqntry s|f-the'titod tyhefe the: CfehSus is'being 


tc) 


(e) 
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conducted. Unless the Numerator is given adequate 
training, he cannot be expected to carry on his work* 
accurately. Even during the fast census the enumerators 
who were appointed to darry on the work were not pro^ 
periy trained; in most cases they were not able to 
even the blank forms correctly; they did not exactly 
understand the significance of the headings and sub- 
headings of the forms which they were expected to fill. 
In almost ail cases they lacked tact which- is so very ^ 
essential for extracting information from the teluctaht | 
or indifferent informants. The remedy of this lies in|| 
having a permanent staff of some experienced arid trained " 
persons and in collecting the information with the co-' 
operation pf the universities and colleges of the country. ^ 

Further the following suggestions which were given 
by Dr, Bowley as early as 1934, should without delay be 
followed: — 

' '1 

(1) The population Census ought to be tabulated ^ 
by machines. This will mean Jess tinjie foi^| 
sorting and tabulating than if the same worKl 
is done by hand; another advantage is that alP 
^ details are preserved for futur^^^use. 1 

The comparability with earfier censuses should j 
be presf^rved, even at the ^expense of some'^ 
duplication of tabulation. 

( 3 ) Essential information for each village should , 
be made available m a booklet for each district. 

Improvements on the above lines are necessary 
because the Census has great potentialities. Undoubtedly, 
the Census is meant primarfly for administrative purposes 
but it also gives a lot of information which cah^easily be 
utilised by the economist^ the sociologists, thfe philanth- ; 
ropists and the business men. - ’ - ' ^ ‘ ' ''A 

Popi^ation. ■l,-.-' r/ . ; ‘ 

The actual populatipn. of a- disfed is known only 
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for the years in which a census in taken. Since the census 
is taken in India every tenth year^ we know the populat- 
ion for the years 1941, 1931 etc, ‘ For various purposes 
it is essential to estimate the population in the individual 
intercensal and extracensai years. These estimates are 
made by one of the following methods: — 

1. Arithmetic average method:— In this it is assumed 
that the increase in population from one census 
year i.e. 1931 to the next census year i.e. 1941 is 
in arithmetic progression. An easy mathematical 
formula at once gives the population for any year 
between 1931 to 1941. The method has the 
advantage that it is extremdy simple but it suffers 
from the handicap that it does not give very good 
estimates of. the population. 

2, Geometric average method:— Sincei population be- 
gets population it appears more reasonable and 
accurate to apply a method parallel to the com- 
pound' interest one in which it is assumed that 
interest 'begets interest Thus it appears more 
accurate assume that the poplilation increases 
in geometric progression. In this' case also a 
simple formula can be developed on’ mathe- 
matical principles to obtain the population for 
any intercensal year. However, in actual' 
atian it is, necessary to take help from logarithmic 
tables and hence the method cannot claim to be as 
simple as that depending on. arithmetic progress- 
ion/ / . , V ., 5 , ^ 

3« By the:h«Ip''0f/hhftli/tedudmtlijTOte8:t-7llimight be 
easily ^^etoitoait^hematuralTncrea^, ,’lha.t*, is, the 
excessrofi biftfetJovro deaths^*/ iTO)uld':J an 

estimates ' ^ oEi popetaiticai’i i ;ThisiiVi»dici Iwefiao ideal 
method if we knew also tlife amount of emigration 
51 r ^ I and . immig-ration/^ nAs this^ informalioui Ab never 
' • available ih theoase^f. distekits:X)r wen ‘ptovince^ 
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we have to depend on the estimates obtained by 
one or the other of tjhe foregoing methods. Blow* 
ever this method can be used as a check on the 
estimates obtained. In the case of the estimates 
of the population of a country this method 
is the best to be used since the amount of emi- 
gration and immigration is known. As is ob- 
vious this method gives better approximation 
than the previous two methods. 

From Life Table>Jt is possible to make a good esti- 
mate of the growth of population by the use of the 
Life Tables given in the Actuarial Report in the 
census. The tables do not depend on the records 
of death, but on the study of the figures of the 
censuses. By applying the Life Table to the num- 
bers in the 1941 census it can be estimated how 
much at each age will survive for I,?..-.-* 10 or 
more years. Thus the population of 1951 even can 
be fere wasted apart from migration. The assump- 
tion made is that the rate of survival in 1931 to 
1941 is repeated in the following decade. This 
method rnust be used if not for getting popula- 
tion, at least as a check on the other method. 


Birth-rate 


The birth rate is expressed as the number of 
births in a year per thousand of the population liv- 
ing at the middle of that year. This is crude birth 
rate and measures the extent in which the popula- 
tion is reproducingfitself. However it does not give 
a good measure for comparing. fertility in different 
places, Snee the number of births depends 
upon the number of women of childbearing ages, 
a better method is to calculate the number of 
births per thousand married women at reproduc- 
tive ages i. e, irom, 13^48 years t Jn any. case the 


w 


7 


best method is that which takes into account the 
number of married women in the particular age 
groups; or better still if we calculate the standard- 
ised birth rate. 

Statidardisad death-rate 

’'A little consideration will indicate that the rates 
‘ of mortality in age groups are generally highest in 
childhood and old age; and also for all age 
groups the mortality amongst males is greater 
than that amongst females,. Thus it is clear that if 
the crude death rate of one town or district is 
greater than that of another, it may be due to one 
or more of the following reasons:- 
(a) In the first town or district the population may 
consist of a greater proportion of children or 
aged persons, 

(&) In the first town or district there may be a 
greater proportion of males in the population, 

(c) The sanitary conditions of the first town or 
district may be better than that of the second, ^. 
Thus the crude death rate, since it is influenced by 
other factors besides sanitary conditions, is an imperfect 
measure for comparing sanitary conditions in various 
towns or districts. It cannat even be used as a measure of 
the hygienic conditions of a particular town or district 
over a series of the years because il may lead to wrong 
conclusions. The reason for it lies in the fact that a 
change in crude- death-rate may be due to the alteration 
in the age eonstitution of the population and not due to 
any improvements in the local conditions. 

In order that the crude death-rate may be used fdr 
comparative purposes we must first eliminate the effect 
due to the age and^ sex constitution of a population. A 
death rate calculated after giving allowance: for age and 
sex constitution cam he used as a sanitary index. In 
statistical language the death-rate must be standardised. 


For , this purpose the Method which requires 
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a knowledge of the ratfes of mortality for different age 
groups for each sex, is generally employed in preference 
to the Indirect M ethod^ ^ ^hevQ only the populition, in 
different age groups and the crude death rate of the town 
or district are known. In the JDirect Method a standard 
population is first selected [sometimes the population of 
thig^ whole country is taken as standard population at 
other times any arbitrary , number say I milUonj, 1 crore 
etc is taken as the standard population]^^ ThiS:. populat- 
ion is so arranged that its age distribution for males and 
females corresponds exactly with the age distribution of 
the mortality in the town or the district for which the 
standardised death-rate is required. Against each age 
group is written the death-rate for that age group. The 
figures of the standard population for each age group 
give the w^eight for the different age groups. The 
standardised death rate is obtained by finding the w^eigh- 
ted arithmetic average of the death rate for different age 
groups. This is done by multiplying the death rate of 
an age group by the corresponding weight i. e, the 
population for that age group in the standard population. 
The products so obtained are added and this sum is 
divided by the total number representing the standard 
population* The figure so obtained^gives the standard- 
ised death rate Such standardised death . rates are 
calculated for males and females separately. From these 
the standardised death rate for persons (not only males 
or females) of the town or the district is easily obtained 
by calculating the weighted arithmetic average from the 
two death rates for males and females taking the weights 
as the total male and female populations in the ^sla^ndard 
population, . , 

; This figure gives the standardised death rate of 
persons in a town or district. Similarly the stand- 
ardised death rates for other towns or districts may be 
calculated and thus we get a basis for the comparison of 
the sanitiry conditions of different towns or districts. 


CHAPTER il 

Agricultural Statistics, 

It is extremely necessary to organise a new systeiii 
on an all India basis for recording the area under crops 
and the yield in the areas under Permanent Settlements^ 
The inaccuracy which ©reeps in this data for India has a 
very serious effect on the estimates for the world pro*- 
duction published by the International Agricultural Insi 
titute, Rome and also on the relative importance of India 
as a food producing country. Due to this faulty data it 
is impossible to determine rf the food is increasing in 
proportion to population; 

Now we will examine sorhe of the shortcomings of 
agricultural Statistics. As we know^ agricultural statistics, 
like most of the statistics in India, is collected by Govern- 
ment servants (Patw’aris, Quanungoes etc) under official 
supervision. Thus we can include it under the so cal- 
led ^official statistics". Consequently agricultural statistics 
will have all the shortcomings of . Official Statistics in 
India. Now we will deal wkh the shortcomings of Offi- 
cial Statistics in Ipdia# •'-"vr,.;- f 

Such Statistics of India,! in general, is said to have 
two very serious defects* in the first place, theagendy for 
the collection of primary data is hardly trustworthy. For 
example, the collection - of Agricultural Statistics and 
' 9 ‘ ' '' ■ ' * ' ' ' " 


pi ices is carried on by the least (statistically) qualified 
men in the revenue department of the provincial Govern- 
ments. The second is that the scientific methods are 
,£[enerally not applied to the analysis of the primary data. 
Doe to these two defects the accuracy of the Official 
Statistics in this country has been questioned by many« 

Regarding the nature of such statistical data in 
India Bo wley- Robertson committee has given a detailed 
and critical discussion. It speaks for itselL They 

'The Statistics of India have largely originated as a 
bye- product of administrative activities; such as the cob 
lecUon of land revenues; or from the need of information 
relating to emergencies. Only in the case of the Popula- 
tion Census and to some extent of foreign trade has there 
been an organisation whose primary* duty is the collec- 
tion of information, As a result the Statistics are unco- 
ordinated and issued in various forms by separate DeparU 
liients, Though in soma branches careful work is being 
done, and determined: efforts made to improve the .ac- 
curacy and scope of information^ in others they are un- 
necessarily diffuse; gravely inexact; incomplete or mis* 
leading; while in many important fields general infor- 
mation’ is almost completely absent.^" 

Besides this another shortcoming of the Official 
Statistics in India is that the exact significance, scope 
and method of their compifatibn are not widely known* 
The statistics are in' mere sketchy tables w’^hioh 

give no explanation of unit etc add thus it is not possible 
for any research workfer to use them as secondary data 
generally. Sometimes eifhw this data is published so 
late that it becomes out of date at once and consequently 
there is^ no question of ib being used. However, when 
this data is used;4t should be done so only after ctreflil* 

— ...^..1 i ^ 

. *Befer Fagi3 1 of solijinae. for Eecmomic Census of Indiik” 
lieporfc by Dr. A H. Bowley: and Mr. D, H. Robertson. 


11 



examination* A little effort aiid careful observation 
may sometimes show that these are figures or estimates 
i taken from different sources for the sarne object, 

which widely differ in reliability and should therefore be 
rejected. Very frequently individuals or firms are not 
willing to give what they consider to be their trade sec- 
rets, Difficulties of this nature do arise; they are some- , 

times insurmountable. It is for these reason's that re- 
hance cannot sometimes be placed even on those figures j 

^ which are published by the Government. It is true that ! 

] the Government can use compulsion in obtaining infer- ? 

mation and this certainly overcomes one difficulty nam- J 

eiy the negligence on the part of the informant, but adds | 

another stumbling stone in the way of getting truthful 
answers. Compulsion, in almost all cases, drives the i 

informant sometimes to assume a hostile attitude which | 

deads to partisan answers and suppression of a part of 
the facts or to give biased information. It is right that 
the Government have better means of undertaking atn 
extensive en'quiry than those which are at the disposal 
of the private or personal investigators; but can the 
Government successfully overcome the obstacles which 
have hardly any remedy ? As for example, the questions 
relatmg to the use of ii^toxicants, bodily disability arid 
mental infiirmity which are likely to* be offensive, must 
arouse resentment and upwiilingness to give answers no 
matter who conducts dhe enquiry, a private tndivMoal 
or the Government; questions pertaining to incomes of 
the informants cannot but piovoke antagonism; since 
I they are- generally ^fjonsidered a4 raatt'ers'of ^ privaie^dlM- 

oern and’ 00t‘ of public query aild’'j#o wbeheve'ri : 

^ ■q.hestion is putitOi-Unybody^^he giies''biased^ 

since the apprehension of the imposition of large income 
tax is always in .tte „i||f^rmaijtf^^^|^in.d;^, j^^lWays , 

"think, inspite of a^sufaijees I 

gator, that the information Ranted qnly that pur- 
pose, ' ^ ^ ^ - I 
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The above criticism applies to all official statistics 
including the agricultural statistics. Besides these 
general weaknesses there are other special shortcomings 
of the agricultural statistics in India, which we shall 
discuss now, 

The difficult task of preparing primary estimates of 
agricultural statistics falls on the officers of the Provin- 
cial Revenue Department, who have to carry it out 
amidst their heavy administrative and revenue collecting 
duties. They have neither the time nor the necessary 
statistical training for the work entrusted to them. This 
is one of the reasons why the crop statistics in the 
provinces is of a doubtful character. 

Besides this, the method of collection of agricultural 
statistics indicates that for the primary collection in the 
initial stage the village accountant is mostly responsible. 
Those who know village conditions intimately can 
understand how easily and very often the village 
accountant, whose salary is very low, is won over by 
the villagers to give a biassed report in favour of the 
cultivator. Further, the inherent idleness of the human 
nature i$ responsible towards his (village accountant's) 
inclination and habit of reporting no change from the 
previous year. He has a habit of exaggerating the fall 
in the case of a bad crop and of .underestimating a good 
crop since the farmers generally manipulate matters so 
that they get his sympathies He has a tendency to- 
wards reporting an average crop even when the yield is 
very moderate. Then again the local officials do not 
take the trouble of checking these reports by first hand 
work but they simply deduce the area in many cases 
from. the quantity of tte seed the cultivator says, he has 

Regarding the total afiea under different crops, the 
Temporary Settlement areas, where ryotwari system is 
found, have been very carefully surveyed and mapped. 



The village accountant or Patwari keeps. the field records* 
At the beginning of the sowing period he prepares a 
statement showing areas under different crops in the 
village or tillages under him and submits it to the 
Revenue inspector. These figures are aggregated in 
TehsMs, districts and finally in the provinces Dr. 
Sukhatme* gives his views regarding such statistics in 
the following words: — 

the temporarily settled parts an elaborate 

n revenue agency is maintained Every Patwari is 

required to make a field-to-field inspection of the villages 
under his charge in the ordinary course of his duties 
ai.d there is adequate senior staff to supervise his work. 
I The statistics of cultivated area under the different crops 

in the temporary settled parts is, therefore, accurate/' 

Now, coming to the yield statistics let us see how 
this is estimated. The yield per acre in any year is found 
out by multiplying the normal yield per acre by the 
condition factor ot the crop in the year in question. The 
condition factor is estimated by the village accountant. 
Once or more during the. growing season and finally at 
harvest time, he estimates his yield taking annas as his 
unit. [Generally the standard yield considered by him lies 
somewhere between 12 and 16 annas]* Th s estimate he 
^ reports to the Tehsildar, who guided by the general 

knowledge of the condition of the crop, reports a single 
result for all the villages under him to the District Officer. 
The latter in his turn modifies the figures exercising his 
discretion in the matter and reports an average for the 
district. From this the average yield for the year is 
calculated. 

For example if the vStandard yield is expressed as 
13 annas and the average estimate as given by the district 
officer is i annas then is lhe condition Taetor, This 
number when multiplied with the normal yield per acre 

'**Eefer Page 926 of bommeroe Aaiuai' 'Be^ew 
1946 [First Column] 
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will give the average yield in the year under consideration 
Regarding this average estimate Dr, Bnwley writes/ 

*'The average which the Tehsildar or the District 
Officer should take of the numbers submitted to him is 
very vaguely defined* It is probable that he does not 
attempt to take an arithmetical ,average>but simply choo^ 
ses that which is given most fiequentiy {technically the 
mode) or ignores the figures and gives a number on his 
own judgment/' 

Regarding the defects in the normal yield estimation 
Dr, Sukhatme writesf 

“Normal yield is defined as the yield per acre of 
land of average quality averaged out over a number of 
years and is supposed to be derived fro n crop-cutting 
experiments made over a number of years. These experi- 
ments are, however, carried out on plots selected by eye 
examination. There is no objective procedure laid 
down for the choice of these pi »ts. The choice is left to 
be made by the agricultural Officers and the revenue 
inspectors in accordance with their personal notions of 
averages* This gives a biassed character to the estimate 
of outturn and vitiates the forecast of the crop* In ex- 
periments intended to secure an unbiassed estimate of 
yield, there can be no justification for leaving the selec- 
tion of fields to the personal vagaries of the staff. The 
selection has to be so made as to give every sample plot 
an equal chance of being sampled in order that the 

normal yield may be accurately determined, without 

bias/ 

The only way to find out the extent of bias an the 
estimated yield is to determine the average yield in the 
year by conducting crop-cutting experiments based on 

’*‘Refeir Page 87 of ‘*A Seheme for an Economic Census of India^^ by 
JDr, A.L, Bowloy and Mr, I),H. Roberfcson. 
fBefer Page 926 of **Comnaei?oe Annual Review Number ‘*Deceinber 
1945 (Column four) 


15 


% 






I 


the random sampling method for the selection of plots 
which should be increased in number as well. Such an : 

experiment was carried on by the Imperial Council of 
Agricultural Research in 1943-44 under the direction of ; 

provincial statistical Advisers, This experiment included 
the area covered by the wheat belt of India which is found ^ 

occupying five wheat crowing pro'yinces of India viz | 

North- West-Frontier-Province, the Punjab, Sind, the j 

United Provinces and the Central Provinces. The I; 

method employed was the stratified plan of random 
sampling. Tahsils were the strata while village, field 
and plot of suitable size were diflerent units of sampling. 

Villages were selected at random from each Tahsii and 
were distributed in each strata directly in proporti<m to 
the area under the crop in thatlstrata. Then the seiec* 
tion of villages fields and plots^was made by the help of 
random numbers. The yields for separate districts, 
provinces and the whole wheat belt were calculated, it 
was found that the diffeience between this estimate and 
the Official estimate was sometimes more than lOO^/o in 
the case of districts; but for the U P, the official estimate 
was higher than the sample estimate by about 15 %, This 
15% cannot be ignored as sampling error and definitely 
proves statistically that the official estimates are 
biassed to a very great extent. Very appropriately the 
conclusion is j^ven in the following words by Dr. 
Siikhatme"": — 

^^The results indicate that, if these experiments are 
repeated for a number of years, the resulting district 
normal yields will differ considerably from those now 
adopted by the Provincial Governments in calculating 
official estimates of outturn of wheat 

The same results will be found to be true in the case 


* Refer Page 927 (Column Second) of ‘‘Commerce Annual Review 
Number’, December 1946, 


of other agricultural commodities if a parallel method is 
followed. 

Consequently we conclude that unless there is a 
total overhaul in the method of coliection of the above 
data their value will remain doubtful and they will never 
be used with confidence by anybody. 



CHAPTER III 

i Wholesale Price Index Numbers 

The importance of an accurate and reliable agri- 
i cultural price index can never be overstressed. The 

i urgency of its calculation was always there but recently 

for various reasons it has become all the more neces- 
sary. The agricultural price index is a good reflector 
j of the Indian cultivator's income. Since India consists 

f ot an overwhelming majority of agricultural population 

1 anything that helps in gauging the condition of such 

1 population should not be tieated lightly as has been 

I done till now. With the advance and application of 

\ democratic principles in the Government of countries 

I the interests of the niajority of the population cannot 

! be overlooked. The representatives elected to the 

f assemblies naturally have the good and betterment of 

the voters in their heart. In the case of India these 
electors are mainly the agriculturists. In order to 
improve their economic and general condition there 
s must be gathered concrete information of their condition, 

f Thus it has become of utmost importance to the popular 

i representatives in the assemblies as well as to the 
well-wishers of the agricultural population of India 
j- to get hold of as much data in this direction as possible 

; and to secure all available information as regards their 

; condition— economic or otherwise. The last depres- | 
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sion, the rise of kissan discontent throughout the coun- 
try, and similar other causes togi=ther with the World 
War II have increased the importance of such measures 
and today we find a wide interest in all ranks for the 
Indian Culdvator. They discuss the problems and 
draw conclusions; but for want of statistical tools of 
analysis these conclusions are like the big houses built 
on weak foundations and cpase.t]uently they collapse 
In order to get correct and unbiased information as 
regards the Cultivator's cpndidon what we require are 
not empirical condusious which are the results of such 
discussions but conclusions based on tested facts. 
The agricultural index numbers go a long way to 
remed}^ these defects. 

Such are the reasons why we find in every advanc- 
ed country index numbers, of wholesale prices which 
are calculated through the efforts of the Government 
or private individuals or societies. 

India also started publishing certain similar index 
numbers, or which the following were being regularly 
published til! recently in the ‘'Monthly Survey of busi- 


ness conditions in India.” • - 


(1) 

Calcutta Wholesale 

price Index Numbers 

(2) 

Bombay , 


(3) 

Madras „ . 


(4) 

Oawnpore ,, 

... tf 

, (5) 

Index numbers of weekly wholesale prices, of 


certain articles in India (Economic Adviser’s Index). 

Out of these five two i. e. the third and the fourth 
are seldom used and thus are not given much impor- 
tance by the statisticians. Out of the remaining three 
I am told by the Assistant Commissioner of Labour, 
Bombay that the Bombay Wholesale Price Index series 
has been discontinued with effect from Nove.mber iJ43. 


I . . ■ ■ *'9 

f It is evident that the remaining' two are insufficient for 

I a big countr}’’ like India where distances are great and 

. price disparities quite considerable. Further, the 

: above index numbers are constructed on lines parallel 

' to those followed by the English Statisticians ; no at- 

tempt has been made towards taking into account the 
differences in the conditions prevailing in India and 
' other countries. Such were probably the reasons for 

; the vehement criticism, of Dr. Bowley regarding these 

index numbers in the following words: — * 

* “It is very doubdul whether any good purpose is 

f being served by the construction of local wholesale 

price index numbers for Calcutta, Bombay etc, and we 
do not propose to discuss them, , , 

, “The existing general index number of ■w'holesale 

( prices in India is undoubtedly unsuitable for its pur- 

‘ pose. The figures are expressed as percentages of the 

. year 1873, the list of commodities has not been revised 

t since 1889t (so far as we could ascertain) and includes 

. indigo and other commodities ho longer of importance,, 

I and it is unweighted. If is similar in its construction 

! to ihe old British Board of Trade Index 'number, which 

f was discarded, because of its imperfections,, about 1920, 

I We strongly recommend that a new index number 

I should be constructed at once on the model of that of 

1 the Board of Trade, The distinction between prices of 

I Imported and Exported goods (which we discuss below) 

f should be dropped and replaced by categories similar 

I to those in great Britain^ (Food and Not-food with 

sub-division into cereals eie, in the first and Minerals 
Textiles etc in the second). We recommehd theadop- 
I tion of the geometric 'jtii^ah hs in Great Britain espe- 

I cially because if a'flowh’ aut&m^tic* chapge ot the date 

I at which it is equated to 1*60 which will be' necessary 

I for comparison ^ith other index '^hum'|)ersl When they 

I * Eefer Page 44 of “A Scheme fot an Mogaomio Census of incua’’ by 

I L* Bowiey and Mr* D. H, Eoberfcson*_^ 

I t&cBpt for slight alterations 1i choibs' - 6’f "quotations. Entries 

t %£ kerosene oil and 3 S."et appear in 1888 and 1889 respectively. 
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are constituted”. 

"It is suggested that in the first instance the year 
1926 or 1927 should be chosen for equation to 100. 
The main fall of prices from the maximum in 1920 was 
finished by 1923 or 1924, and the year 1924 has been 
selected in some cases in other countries. But the rupee 
exchange on London did not settle down till 1926, and 
this is prima facie a good date to select. English index 
numbers, however, were disturbed by the eferts of the 
coal dispute in 1926, and this would lead us to recom- 
mend 1927. The choice of the exact year in this period 
should be carefully considered’’. 

Before embarking on a detailed discussion of the 
defects in these index numbers it is essential to give 
briefly some details regarding their construction. 
Hence three of the wholesale Price Index Numbers 
used in this country are described below. 

Calcutta Index Nuzaber.--~- 

This index includes 72 items Which are divided into 
the following sixteen groups;— 

1 Cereals which include 8 items 

2 Pulses „ 6 ,, 

3 Sugar ,, 6 ,, 

4 Tea ,, 3 „ 

6 Other food articles „ 9 „ 

6 Oil seeds „ 3 „ 

7 Mustard oil „ 2 „ 

8 Eaw Jute „ 3 „ 

9 Jute manufactures » 4 „ 

10 Raw Cotton „ 2 „ 

11 Cotton manufactures 7 

12 Other textiles (vvbol and silk) 2 

13 Hides and Skins „ 3 „ 

14 Metals „ f> „ 

15 


16 


Other faW arid manufactured 
articles „ 8 

Building inaferials 1 


iteiri. 
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The prices on which this index number is based | 

are the wholesale prices prevailing at the end oi the ! 

month under review as reported in Calcutta. A separ- ; 

ate index is computed for each group. The index for j 

any group is obtained by taking the average of the price { 

relatives of the articles included in that group. The | 

fixed base period adopted is the single month July e 

of the year I9I4. 

Indirect weighting is introduced within each group, , 

for example under cereals four varieties of rice are [ 

taken while Wheat, Barley, Maize and Oats have one i 

quotation each. To compute the General Index Num- ^ 

ber, a simple arithmetic average is taken of all the in- 
dividual price relatives included in the construction. = 

This index is compiled and issued monthly by the ? 

Department of Commercial Intelligence and Statistics, ^ 

Calcutta. It is published in the Indian Trade Journal, f 

the Monthly Survey, The Calcutta Journal and the j 

Capital. 


Economic Advisrex's Index Numbex 


The Office of the Economic Adviser have been 
publishing iiidex numbers of wholesale prices for vari- 
ous groups of articles since the outbreak of the War. 
Among these is included the food group, the index for 
which is worked out as the simple geometric average of 
the price changes of a few selected articles of food in- 
cluding tobacco. In normal times such an index could 
be depended upon to reflect the course of food prices 
faithfully enough but with the large dispersion which 
had recently set in in the moviSments of individual food 
articles a simple average Which excluded the millets 
and pulses, gur arid salt . arid included articles like 
groundnuts, copra and tohafeco -'could not be expected 
to retain its representati^; clihtiactet. df the 

immediate need for ri' midreTfeliabJe indicator of food 
price movements, this Office have now initiated a new 
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index including all the important articles of food that 
enter into the trade of the country. The base period 
lor the index is the last week of August 1939. 

The new index is a weighted geometric mean, the 
weights being proportional to the value of the marketa- 
ble surpluses of the various commodities during the 
year 1938-39. In the case of rice, wheat, sugar and 
gur the estimates of the quantities retained by the 
producers as worked out by the Agricultural Marketing 
Department have been utilised in the calculation, 
111 regard to jowar^ bajra and gram it has been assu- 
med that one half of the production is placed on the 
market, but in the case of the remaining commodities 
the whole of the output is assumed to be available for 
exchange. In v'orking out the values of the various 
commodities for the purpose of deriving the weights, 
the average market wholesale prices during the year 
have been used. The weights for the various items as 
finally worked out are : — 


Rice 

tf 

36 

Wheat 

ff 

12 

Towar 

n 

8 

Bajra 

1} 

3 

Gram 


5 

Dal 


3 


Tea 

yi 

7 

Coffee 

ff 

1 

Sugar 

yt 

13 

Gur 

, f 

9 

Salt 

V 

3 


Total. 300 


Among omissions in the list are condiments and 
spices, vegetable oils and ghee. The items in the first 
and second groups are not entitled to any considerable 
weightage and their omission (which has been necessita- 
ted by the lack of data) cannot greatly affect the index. 
Ghee would have a greater significance but in this case 
quotations are available only for the Calcutta centre and 
from the All-India point of riew, such quotations 
cannot claim any degree of representativer Under 
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present conditions their inclusion in the index is bound 
to he greatly misleading and in the circumstances it was 
thought advisable to exclude this item also from the list. 

The price relatives for the individual varieties of 
each commodity are first averaged geometrically into a 
single price relative for that commodity. The geometric 
a /"erage of the eleven price relatives thus obtained, the 
proper weight being assigned to each one of these as 
Specified in paragraph 2, is the final food index for the 
week. ■ 

Dr. t^iipta’s Index Nttmber'ofWhc^lesale Agricultural 
Prices: — One series of index number of wholesale 
agricultural prices available for \he United Provinces has 
been prepared for the period 1900 — 1932 by Dr, Raj 
Bahadur Gupta, Statistician, Bureau of Statistics and 
Economic Research U.P. and has been published as 
Bulletin no. 1 of the same Bureau, Since 1933 these 
index numbers are published , regularly in the different 
issues of the Provincial Gazette. 


( 1 ) 


Wholesale Prices:*— These have been compiled for 
rice (common), wheat, barley, gram, maize, Arhar 
Dal, linseed, til, sugar (raw), and tobacco, these 
being, in the opinion of Dr. Gupta, the important 
agricultural products ( f the provinces. The prices 
given are the simple arithm^^tic ai^erages of whole- 
sale prices during the 24 fortnights of each year 
in four districts (mandis) in the province which 
have been regularly reporting such prices. The 
wholesale prices are these prevailing at the head 
quarters of the districts and are reported by 
honorary bazar 'Chowdhries to the District officers 
concerned. * The ’ district ' officers^- forward the 
figures to the office of the Director of Land 
Records where they are compiled and sent to the 
Government Oeniral Press for publication in 
the United Provirrces Gazette#.” 





Stati<^tics of wholesale prices are those at 
which wholesale transactions are affected on the 
last day of each fortnight or the nearest market 
day. If no actual transaction of at least 10 mds. 
in the case of food grains and oilseeds and ot at 
least 1 md. in the case of cotton, tobacco etc,, 
takes place in a fortnight in the market, no price 
is quoted for that fortnight. The prices are 
generally quoted for those markets where the 
articles in question are staples of local trade, 

(2) Basic Period: — single year 1913 has been 
chosen as the base for the series because in the 
view of Dr. Gupta, the year 1913 was completely 
free from all extraordinary circumstances and for 
the purpose of maintaining uniformity with price 
indices published by the Board of Trade, London, 
and other important countries of the world. 

(3) Weights:— The index numbers have been weigh- 
ted according to the comparative values of the 
commodities, based on the relative area which 
they occupy and the average yield of each per 
acre in the base period. The actual procedure adop- 
ted is as follows:— The area, the yield and the price 
of each cornmodity are multiplied together and 
the sums thus obtained for each individual 
commodity are added together. The percentage 
of each sum to this total is the weight for a parti- 
cular commodity The weights thus obtained 
for each crop are thus in proportion to their 
relative economic value, 

.(4) Averaging appears that the average fol- 
lowed in preparing the General Index number is 
the weighted arithmetic average, though it has 
not been mentioned clearly there. 

All these Indian index numbers have got similar 
weaknesses and so it will be sufficient to take 
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any one of these as an example and point out its 
shortcomings. Since we are interested in the 
index numbers for the United Provinces to the 
greatest extent we will select for our purpose of 
analysis the Oawnpore Wholesale Price Index 
Numbers, which have been prepared for the 
period 1900—32 by Dr. Raj Bahadur Gupta, 
Statistician, Bureau of Statistics and Economic 
Research U. P. The method of construction has 
been given above briefly. However, these index 
numbers are inadequate and mathematically 
unsound for the following reasons : — 

(!) The base period adopted in the calculation of 
these index numbers is a single year (r913). The 
conditions may be taken to be normal during that 
year, as the writer says, but sticking to the same 
base period even in the changed and modern 
conditions seems to be far from satisfactory. In 
my opinion this year has been adopted more in 
order to bring these index numbers on a com- 
parable basis with the index numbers published 
by the Board of Trade, London, than for its 
normality iS far as India is concerned ; at any 
rate nowhere does Dr. Gupta claim to have pro* 
ved such normality based on statistical study. 
Further a single year is not the base period as 
suggested by considered opinion of statisticians 
and accepted by Dr. Gupta himself to be such 
when he says on page (3) of the above named 
bulletin 

^^After examining the views of various authorities on 
the subject we have come to the* conclusion that 
a basic period of 5 or 10 years is preferable to a 
single year'"^ 

Thus the base period should have been obtained by 
taking the average of the figures during the years 
forming a complete cycle. 
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[In the case of Economic Advisers index recently 
they have started taking the last week of August 
1939 as the base period. This particular week 
cannot be taken * to be normal unless a full 
discu'^’sion to establish that fact is given. Even if 
it can be shown to be normal, the single year or 
week is not preferable as base according to the 
opinion of statisticians]. 

(2) The weights chosen by Dr. Gupta are themselves 
far from being mathematically correct. The 
weights given to Rice and Linseed are zero each.- 
Clearly zero weight to a commodity is a misfit. 
What should have been done is either not to 
consider these commodities at all or to devise a 
method for calculating weights in which these 
commodities should get their due share however 
small. The latter can be easily done by taking the 
weights not as the percentages of the total as has 
been done by Dr. Gupta but by taking the 
proportional numbers indicating the values of the 
commodities as given by the product of the 
normal yield, total area under cultivation and the 
price of each commodity. 

(3) The index numbers are obsolete and out of date 
due to the changed conditions in agricultural 
sphere. The areas under cultivation and the yield 
per acre have changed in many cases. This point 
was proved statistically in my paper^ 'Tndex 
numbers of wholesale agricultural prices in Agra.*' 
The weights were calculated' by me by considering 
the normal yield, area and prices during the 
period 1927—29. The weights which were calcula- 
ted by me in that paper are given in the following 
table side by side with Dr. Gupta's weights as 
taken from the bulletin (name given before) to 
show the difference. 

. (1) Eefer Statement VIXl (A) on page £4”“56 of '‘Agricultural Prices 
in the United EVovinces’' by Dr. E.B. Gupta 

(2) Prepared in 1940 and submitted to Agra University, 


Number. 


r 


Weights for the City of Agra 


Xi 

S 

1 a 

! ^ 

Name of 
Commodity 

Dr. Gupta's 
weights based 
on 1913 figures 

Weights calculated 
by me based on 
1927—29 figures 

1 

Wheat 

30 

89 

2 

Barley 

20 

62 

1 3 

Maize 

3 

2 

!' 4 

Gram 

20 

156 

6 

Arhar Dal 

l2d 

13 

6 

Til 

1 

55 

7 

Cotton 

10 

111 

1 ® 

Sugar raw 

1 ■ ^ ■ 

90 

9 

Tobacco 

3 

5 


S Dr, Guptas' weights ere expressed as percentages of 

! the total while the weights calculated by me were 

f obtained by the method of approximation (by discarding 

I the last 5 digits of the total values in rupees obtained by 

j multiplying the area, average yield and the average price 

I of ditierent commodities during the period 1927—29], 

■ A comparison shows a considerable difference in the 

? relative importance of the various commodities. We see 

that Dr, Gupta's weights, give the greatest importance to 
wheat followed by barley and ^gram respectively while 
those calculated by me give nearly double weight to 
Gram as compared with wheat. Barley goes considerably 
! below gram and wheat in importance; cotton and sugar 

I (raw) occupy the second and third places respectively 

; after gram, while in Dr. Gupta^s weights they occupied 

I the fifth and the last places respectively^ 

I What has been found true in the case of Agra will 

^ also be found true in the case of other cities for which 

Dr, Gupta has given the index numbers. However 
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now we are in a position to conclude that for the pre- 
sent changed conditions the weights chosen by Dr. R. B* 
Gupta are inadequate and hence those more in keeping 
with the facts of the times should be adopted, 

(4) It has been established by various authorities on 
Index Number construction that the same base 
period cannot be used for a very long time. The 
year 1913 has outlived its usefulness and hence 
must be replaced by some more recent period. 

(5) Only the index numbers for different cities, Agra 
Oawnpore, Lucknow and Benares, have been cal- 
culated ; no general index for the whole of U. P. 
has been constructed while we know that this last 
index is definitely more important than that for 
the different districts or cities. 

Thus we conclude that in India index numbers of 
wholesale agricultural prices are inadequate and incor- 
rect. Consequently new index numbers based on ac- 
curate and' scientific methods must be constructed not 
only for India but also for the different provinces. The 
broad outlines on which these index numbers are to be 
calculated have been to some extent indicated by Dr. 
Bowley in the quotation given before and these should 
henceforward be followed after some necessary modifica- 
tions for the construction of Indian Index Numbers. 

in India the index number construction is considered 
to be a practical problerp ; most of the computers have 
calculated index numbers by methods similar to those 
followed by the western computers and hence they have 
only conducted laborious mathematical calculations with 
or without the help of calculating machines in order to 
obtain the indices. The theoretical side has been more 
or less neglected by most of them. They have never 
tried to find a better method of construction of these 
index numbers. Their methods did not evolve after 
any careful and exhaustive study with a view to get a 
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reply fco the question ^can there be a better method of 
construction of these index numbers ?' During the 
initial stage when statistics was not very popular 
in the country there was no harm in doing so and this 
might have been considered as sufficient. However, the 
recent tendency of advanced countries is to find out the 
best possible method for the construction of any series of 
index numbers before actual construction. This can 
only be done by giving an exhaustive, careful and scienti- 
fic theoretical discussion before the actual construction 
of these indices. It is high time for the statisticians of 
this country to realize the importance of theoretical 
discussions. 

A series of Index numbers of wholesale Agricultural 
prices for the period 1934 — 45 was constructed by the 
author in the year 1946. This series was constructed 
after giving a detailed, exhaustive and scientific discus- 
sion of the various problems with a view to evolve the 
best possible method for its construction. Geometric 
mean, and not the arithmetic mean, was adopted m the 
construction and new weights were obtained for the 
different commodities. An entirely new base period, 
the average of the years 1926—29, was taken to be the 
base year for calculations of the price relatives. 



CHAPTER IV 

Index Number of Industrial Raw Materials. 

A new series of index numbers of industrial raw 
material prices has been issued by the Economic Ad- 
viser to the Government of India. The base period is 
the year ended August 1939 It is weighted and consists 
of 19 items under the groups Textile Fibres, Oilseeds, 
i-dinerals and Other Materials. 

Industrial raw materials constitute an extensive 
field; but the selection of the items from this field for 
inclusion for a wholesale price index must at present 
be restricted due to the fact that in some cases the 
statistical data of the prices is not available. This is 
particularly true in the case of mineral products. How- 
ever an attempt has been made to include all the im- 
portant items and to omit, due to the above reason, 
items whose relative value of output is very small. 

The number of commodities included in the compila- 
tion of the index is 19, Under the group of Textile 
Fibres, raw cotton, raw Jute, raw silk and raw wool 
have been included. Ground nuts, linseed. Castor, 
rapeseed, Gingelly, cottonseed and copra have been 
included in the group “oilseeds". Under the group 
“Minerals" coal, manganese ore, mica and iron ore 
form the different items. Other Materials consist of 
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raw hides, raw skins, lac and rubber. For the purposes 
of calculation, important and representative varieties of 
these commodities and their wholesale prices in their 
main markets have been taken into account. 

Owing to probably the lack ot quotations for some 
item for the last week ot August I 939 , the usual base 
period adopted by the Economic Adviser, for the cal- 
culation of his other index numbers, this week was not 
adopted as the base period and the year ended August 
1939 has been accepted as the next best choice by him. 

The weights assigned to the various items in the 
index are proportional to the va'ues of the commodities 
as determined from the estimated quantities marketed 
and the prices prevailing during the year 1938 — .39, 
Thus in the case of coal the quantity consumed by the 
miners has not been taken into account. In the case of 
cotton and jute, as well as oilseeds and hides and 
skins, a rough allowance has been made for the amount 
retained by the producers. The estimates of the pro- 
portion ot the output retained by producers as arrived 
at in the marketing reports and in the Handbook of 
O'ommercial Information and similar sources have 
been utilised in this connection. In the absence of 
information to the contrary it has been assumed that 
the who e output has been put in the market. In the 
case of commodities like raw cotton silk, wool and 
copra, the value of retained imports has also been taken 
into consideration before distributing the weights. The 
weights assigned to the different items are as follows — 



Raw Cotton 

28 

2. 

Raw jute 

22 

3 - 

Raw silk 

1 

4. 

Raw wool 

2 

5 * 

Groundnut 

12 

6. 

Linseed 

3 

7 * 

Castor 

i 
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8. 

Gingelly 

3 

9. 

Rapeseed 

5 

10. 

Cettonseed 

4 

11. 

Copra 

2 

12. 

Coal 

6 

l3* 

Manganese ore 

2 

14. 

Mica 

1 

is- 

Iron ore 

1 

le. 

Raw hides 

3 

17 . 

Raw skins 

2 

18. 

Lac 

1 

l9- 

Rubber 

1 


The price relatives for the individual varieties of 
each commodity are averaged geometrically into a 
single price relative for that commodity- The geo- 
metric average of the nineteen price relatives with 
their respective weights give the final index for each 
week. A. separate index is also calculated for each of 
the four sub-groups. 

The index is based on sound mathematical princi- 
ples of a good index and it is creditable for the Econo- 
mic' Adviser to have initiated such an index. However 
the number of items which is included in the index is 
inadequate and must be increased. For this it is 
necessary that the price quotations of some more 
commodities should be obtained by the government. 
Besides this improvement, the method of assigning 
weights on percentage basis should be discontinued as 
it is mathematically unsound. This is obvious by con- 
sidering that while approximating to calculate these 
weights 1.4 is taken as 1 and 1.5 as 2 hence the 
weights come out to be in the ratio 1:2 while actually 
their ratio is 14:15. The error thus committed can be 
minimised by taking comparatively larger weights. 
In any case no weight should have less than two signi- 
ficant digits. 



Cost of Living Index Numbers 

A number of cost of Living Index numbers for the 
working class for a number of oities of India are being 
published regularly in the "Monthly Survey of Business 
in India’’ and provincial gazettes or bulletins. The 
method of construction is more or less similar and will 
be clear by that given below for one of these index 
numbers. 

Bombay yifoiking Class Cost of Living Index 

Between May 19.1 and April 1922 the first enquiry 
was conducted by the Bombay Labour office for 
getting the family budgets of the working class of the 
city of Bombay, A similar enquiry was conducted again 
between May 1932 and June 1933. This second 
enquiry enabled the determination of the weights which 
were calculated by estimating the expenditure on the 
different items consumed by an average Bombay 
worlter’s family. An index was prepared on the basis 
of the first enquiry, however it was revised .as a.result 
of the second enquiry. 

I'he items included in the revised index have been 
divided into five main groups. These are: — 

(1) Food 

(2) Fuel and Lighting 

(3) Clothing 

(4) Rent 

( 5 ) Miscellaneous. 

The 28 articles included in the 'food', gvoup are: 
rice, Pcttni, wheat, Bajri, Turdal, Jowari, gram, raw 
sugar, refined sugar, tea, four varieties of fish, mutton, 
milk, ghee, salt, dry chiUies, tamarind, turmeric, potatoes 
onions, brinjals, pumpkins, ^'cocoanut oil, sweet oil and 
ready made tea. The expenditure on any other items 
which can be included under food group has been 
added to an item which can easily - absorb it for ex- 
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ample tlie expenditure on sweetmeats has been includ- 
ed in the items sugar "and milk. Fuel and Lighting 
group 5 consists of charcoal, firewood, kerosene oil and 
matches. Clothing group includes Dhotis, coating, 
shirting, eloth for trousers. Saws and Khans. The 
figure for house rent is obtained by calculating the 
average rent per tenement as a rosult of the second 
family budget. Miscellaneous group includes barber, 
washing soap, medicine, Supari, Bidi, travelling to' and 
fiom native place and newspapers, Thus the '. total 
number of articles included in the calculation of this 
index number is 4o. 'I'he prices of these articles are 
collected from the shops in the industrial areas, differ- 
ent cotton mills having retail shops in the city and 
municipal records of prices of fish, brinjals and 
pumpkins. 

The index numbers are calculated for each group 
separately, For this, first price relatives are obtained 
for each item by dividing the price of the particular 
year by the price in the ■ base year. The expenditure 
on each item represents the weight which is expressed 
as the percentage of the tptal, (Expenditure on the group. 
The weighted arithine|ic f yerage gives the index for 
the group. These index humbers are combined to 
give the cost of living index by finding the weighted 
arithmetic average ofithe group index number taking 
proper weights which are obtained by expressing the 
total expenditure of the average working class family 
on a group as the percentage of the total expenditure 
on all groups. The weights of the different groups are 
given below: — > ■ ■ ' 

Food 47 , 

Fuel and Lighting 7 

Clothing ^ 8 

liouseVent ,1-3 

Mispellaneous ■ 14'_ 
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This gives a total 89. The remaining 11 percent 
of the total expenditure of the average working class 
family is not accounted for because of the reason that 
all the items on which money is spent are not included 
in the 46 articles included in.th^s fijc^ex, ' ‘ 

Having described one of the various Cost of Living 
Index Numbers calculated in India, let us discuss, in 
general terms, some _ of the pioints regarding them. 
First of all there is difference ih the number and nature 
of commodities includdd in tlid index numbers fbr'dif- 
ferent cities, As’far as the Food Group is 'concerned 
they are all fairly exhaustive and hence do not differ 
very much in this respect but a clear difference’is found 
in the case of other groups. For example 0. P., Bihar 
and Orissa indices do not include house rent and also 
in the last two provinces the miscellaneous group is 
ignored. Regarding the Clothing Group probably all 
the indices are unsatisfactory, because sometimes an 
insufficient number of items of clothing is included and 
also because the obtaining of comparable price quota- 
tions is difficult. 

In order to obtain weights for different items 
family budget enquiries have been made from time to 
time in each province. However it is only in the case 
of a few places like Bombay, Nagpur, Madras etc that a 
detailed and comprehensive enquiry has been carried 
on. in other places the weights have been calculated 
by studying an insufficient number of family budget 
returns. As an example the Oawnpore index is based 
on 300 family budgets rather than the i 600 family 
budgets of the mill workers which were collected in 
1933-39 by the Labour Office of U. P. 

Thus we see that there is a clear diversity in the 
construction of the Cost of Living Index Numbers of 
different cities. Consequently these index numbers 


cannot form the basis of comparing the conditions of 
the working class in the different cities. 

For the purpose of comparison a fresh indez must 
be constructed in eVeiy industrial city on an all-India 
basis. The details piust be worked out by the Central 
Government Statisticians after due consultations with 
the statisticians, of all the different provinces. The 
indes: numbers so constructed must be homogeneous 
and similar as regards the number and nature of arti- 
cles included, the method of the calculation of weights, 
the selection of the proper average for getting the 
final index and so on. 


CHAPTER V 

The Measurement of the National Income. 

The nationjii income is the money measure of the 
of goods and services accruing to the inhabit- 
ants of a country during a year, including net decrements 
from their individual or collective wealth. It is probably 
best to ignore catastrophic decrements of wealth such as 
might be caused by an earthquake or a severe epidemic 
of cattle plague and similar other causes. 

The question of the calculation of the national 
income of a country is very important and it has attracted 
the attention of various statisticians of different countries. 
As a result we find a number of very good estimates of 
the national income of a number of advanced countries. 
The idea behind the calculation of the national income 
of a country is more or less similar to that which is 
behind the attempts to calculate the income of an 
individual. An individual's income is useful for the 
following purposes:- 

(a) Taken over a number of years it can be used as an 
index of the progress of the individual in economic 
status. 

(b) It gives a basis for comparing his position with 
the positions of Other individuals iit society 
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(c) It gives a measure of his standard of living and 
the amount which he can spend over convenien- 
ces. and luxuries. 

(d) It determines the incidence in matters of taxation 
or other compulsory burdens. 

In a similar way national income of a country is 
useful in the following directions:- 

(a) Taken over a number of years it indicates the 
progress, in magnitude and direction in theecono« 
mic sphere, 

(b) It is used for comparing the economic positions 
of different countries. 

(c) It indicates the standard of life which the omitry 
is capable of giving to its people. 

(d) It is extremely important for purposes of public 
finance in determining the taxable capacity of 
the people or country. 

We will see a little later how it can be calculated 
but before we do so we must point out a few things. 
In India materials regarding the national income 
are either absent or faulty and troublesome. 
Consequently the calculation of national income 
which has been based on such data cannot be 
taken as accurate and hence does not serve our 
purpose very well. Inspite of all this it is desira- 
ble to consider how we should measure the 
national income of India and from what sources 
we can get the material for doing so In this 
connection we give below the suggestions of 
Bovvlev ’Robertson Committee because on theo- 
retical and historical considerations they must be 
given credit for putting forward a fairly suitable 
scheme for the calculation of national income of 
India. ■ ■ ■■ , ■ 
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Methods of calculating national income 

There are two methods of calculating national 
income^ viz : — 

(1) Evaluation of the goods and services accruing to 
an individual; and 

(2) a summation of individual incomes. 

In India r. one of the two above methods can be 
applied separately. Thus it would be necessary to com- 
bine the results of the two methods carefully. The first 
or Census of Product Method involves the following 
procedure: — 

(1) Evaluating the net output of the various branches 
of productive enterprises at source, avoiding 
double countings. 

(2) Adding this value, to home-produced goods and to 
imports by transporting and merchanting agencies 
in the country. 

(3) Adding excises on home-produced goods. 

(4) Deducting the value of exports (f. o. b.}, including 
gold and silver; 

(5) Adding the value of imports {c.i.f.) including gold 
and silver; 

(6) Adding custom duties of imports; 

(7) Deducting the value of goods, vvhether home-pro- 
duced or imported, which are used for maintain- 
ing fixed capital, or stocks of raw and finished 
goods; 

(8) Adding the value of personal services of all kinds; 

(9) Adding the rental value of houses, whether occu- 
pied by owneW'dr ‘ 

(10) Adding the increments in the holdings of balances 
asid securities abroad, at the same time * deduct- 
ing the decrement therefrpm; or. deducting the 
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increment in holdings of foreign residents, or 
adding the decrements of such holdings. 

As regards the first, that part of the agricultural 
produce which is consumed by the producers or bartered 
locally for services should be valued at its prices at the 
point of production and not at retail prices in various 
markets. 

As regards items (3) and (6) this is necessary because 
the total we are in search of is the aggregate of exchange 
values to the consumer. 

As regards items (4), (6) and (10), the loans of 
British investors are their income and are to be deducted. 
Similarly^ the value of imports should be added and that 
of exports deducted to get the total net income. 

The same is true of baiiK balances and precious 
metals. 

As regards (8), those services should be included 
which confer direct utility— protection, amenity of life 
etc- and not those undergone in the production which 
are included in item (1), These services include the value 
of pension rights too- 

As regards character gifts, they may be included in 
national incomes on some arbitrary principles. 

This method is the more fundamental of the two. 
However, in order that the results of the second or Cen- 
sus of Incomes methods may fall with it, certain precau- 
tions in following this second method must be observed. 

These precautions are; — 

(1) All self-consumed produce and annual value of 
houses should be included in the individual's in- 
come valued at their selling value at the point of 
productipn or contract, 

(2) All interest charges are to be deducted. 

{B) All income from interest on securities, pensions 
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of ex*Government servants and other individual 
incomes should be entered without deducting 
income tax thereon. Other individual incomes 
include pension rights, undistributed profits of 
companies and the net profits of Government 
enterprises. From the total of these should be 
deducted interest on Government loans other 
than for productive enterprises, and the pensions 
of ex-Government servants, whether due at 
home or abroad. 

(4) To the above total add receipts from customs 
and excise, stamp duties and local rates, i.e. all 
taxes which are of the nature of business costs. 

Suggestions as regards the estimate of the broader 
section of the national incomev^ 

National wealth as a whole can be measured by :— 

(а) Capitalising the yield of ail income bearing pro- 
perty including goodwill, assigning appropriate 

^ numbers of years' purchase to the rent of land 

and houses, dividends, interest etc. and sometimes 
to kdd estimates of property publicly owned such 
as docks, railways, government buildings etc. 

(б) , Using the statistics of property passing at death. 

Neither of the two methods can be applied to India 
because of inadequacy of information, and absence of 
inheritance tax respectively. 

It is however, possible to give indications as to the 
change in the total wealth, by series relating to public 
expenditure oh permanent wOrks, to investnaent of new 
capital and to other expenditure of the nature of capital 
outlay* This may to some i^fent “help in arriving at net 
income after it has been deducled'ifrOm totaf butlay^^^ ’ 


The investigation, proposed by thelm>?^ for estimating ' 
the national income is primarily on:* the basis of pro- * 
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duction, but a minor part depends on individual incomes. 

Partly owing to difference in nature of the products and 
partly because different methods of investigation are 
necessary, rural income is distinguished from urban 
income. 

For rural income they recommend an estimate of: — 

(1) The quantity and value of all goods, and 

(2) value of all services, 

Both of which may be arising from land or rendered 
in the village. In this case, they say, the method of 
intensive surveys in selected villages will be suitable. 

For urban income they suggest, in the first instance, 
surveys at the larger towns based on a sample enquiry of 
the personnel and occupations of families and an esti- 
mate of their incomes by. 

(1) Personal Statements, 

(2) Investigation of wages and salaries. 

(3) Investigation of income-tax statistics. 

Besides the estimation of rural and urban incomes 
they recommend an intermediate urban Population Cen- 
sus. These three inquiries are to be supplemented by a 
census of Production applied to factories using power, 
mines and some other industries. This undoubtedly i 

will give some information which has already been ob- 
tained under rural and urban surveys but it is expected 
this duplication of income will be avoided easily „ 

Rural Survey 

They have suggested the random sampling method 
for an intensive survey of the villages. A list of villages 
should be prepared, with regard to provinces. These should 
be arranged m a geographical order of districts, then we ^ 

should decide the nunlber of villages to be investigated. 

Later on we should start from some random number ^ 


and mark out the required number of villages, all nearly 
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j eqnaOy spaced. It is good to begin with some random 

i number instead of beginning with the first village. They 

have given the number of villages in different provinces 
and the number to be investigated out of them. 

The investigator should be trained and should live in 
each village for 12 months. In many cases the villages 
could be grouped in threes or fours, say 30 miles of each 
other. To each of such groups a superior investigator 
^ would be attached, who would live in the largest village 

^ and do supervision work. Each province should be under 

the charge of a qualified statistician and the entire survey 
should be controlled by the Director of statistics. The 
necessary forms should be prepared by the director in 
consultation with Provincial Statisticians. They should 
be adapted to local conditions, and local terms of weights, 
measures, etc. Besides the main enquiry which is direc- 
ted to income, production, consumption and allied 
topics, the investigators should have ample time to report 
on subjects like health, cooperation, debt, etc. 

The questionnaires for this purpose should be based 
on sound principles. 

Urban Surveys, 

, For towns random sample method does not suit* 

I The problem is to be tackled step by step, first by a 

survey of those cities in which universities can organise 
satisfactory investigation, secondly, by making similar, 
though not so intensive, surveys of other towns. After 
the rural surveys and the University City surveys are 
completed, efficient investigators should be engaged to 
survey selected towns* / 

j University City'Suryeys*. ^ ^ 

In the organisation of these surveys central control 
1 should be combined with local autonomy. A central 

f committee should be set up tp draw an outline schedule 
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of enquiry, to advise on any points referred to it and to 
present a report on the whole subject in the end. 

If the surveys fall to Goverment Colleges, coopera- 
tion of Director of Public Instruction and the 
Educational Department would be necessary. If they 
fall to self governing universities, arrangements 
would be made with the Economics Departments of the 
Universities concerned* City surveys should be directly 
carried on by a member of the Economics staff. 
The detailed investigations should be carried out by 
graduates or post-graduates reading Economics. 

The subject of statistics should be so introduced in 
the Universities that the students automatically get some 
interest in such practical works. There should also be 
an examination of their studies of this kind. This would 
facilitate the work to a further extent. 

Finally the universities should be prepared to under- 
take any statistical economic work for a provincial 
Government, and act in cooperation with an Economic 
Advisory Council, , where one exists- 

There are two methods for a detailed survey as 
mentioned by them. These are: — 

(1) Occupational Method and 

(2) Families Method. 

(1) Occupational Method: — In each indiKstry and oc- 
cupation in the town, enquiries should be made regarding 
current rates of earnings and wages, estimated over the 
year and allowing for seasonal variations. There should 
be those employed in constructiv’'e industries as well as 
clerks, municipal and railway employees, tonga-dnvers 
and all others working for salaries or wages or making 
small profits. There should also be a record of the 
method of payment (piece or time}, the organisation of 
employment (direct, working on own account etc). 
Marketing of the products should also be noted down. 
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(2) As regards survey by families method, an 
accurate list of houses is necessary. Big towns^ say of 
more than ISO^OQO persons, may better be divided into 
wards or groups ofi wards, so that a unit may consist of 
30, COO houses. About 1 ,U00 houses may be selected in 
each unit on random basis, and visited by the investiga- 
tor. House once selected should not be substituted by 
anotherv : 

The visitor should establish friendly relations with 
the residents. In this way reliable information about 
number, sex, age and occupation of the family group 
would be easily obtained. The investigator should visit 
the houses repeatedly. He should fill the schedqte 
immediately after the visit. The totals should in case of 
dou >t be given as within a certain, range. A thorough 
study of all existing data renting to the subject of survey 
emanating from central and local authorities, trade 
organisations etc, should be made. Cooperation of these 
official and non-official organisations should be sought. 

Census of pz^oduction 

The central legislature should impose this kind of 
census by special Act making thereby the co/nmunica- 
tipn of the facts demanded compulsory. The Director of 
Statistics would conduct it better. Industries employing 
twent^' or more persons and using mechanrcail; power, 
some small' workshops, certain Industries where mechani. 
cal power is not used such as brick-making and carpet 
manufacture, railway and hit establishments under the 
Mines Act would be coveredw ! 

Factory industry is, however, prpgressing ^ at the 
expense of cottage industry, therefore, it would-be better 
if the two are brought closer to each other.'Oii the basis 
of their yearly data, an idea of their relative increase or 
decrease would be available. The aggregate value of the 
sales and the aggregate cost of materials for each indus- 
try, or some of the necessary facts are to be collected. 


46 


The difference of the above two shows approximately the 
national income accruing to the factory. When all 
factories are considered^ the above kind of aggregate 
difference minus depreciation of plant and change in the 
value of materials and Onisbed goods would be a 
measure of the contribution to the national income of the 
industry# * • ■ 

The products should be classified in the s ime way 
as exports and imports. The classification of employees 
should be 'among salaried persons and wage-earnerS; 
young and adult with a statement of the age division bet- 
ween the two sexes. Besides, details can be obtained of 
the amount and values of different commodities produ- 
ced, and of materials bought, and of power used* 

There w-mld be much opposition, ohiection and 
difficulty in the beginning, but this will be disappearing 
in course of time. 

Tih^ above discussion gives the method as to how 
the national income of India should be calculated, ilow- 
ever, in actual practice this elaborate method cannot .:be 
used due to therfact thatjall the data required for follow- 
ing the method suggested by Bo wley* Robertson Report is 
not available in India. Inspite of this there have been 
various attempts during the last few years to calculate the 
national income of India. The last and in my opinion 
the best estimate isfby Dr# K, R. V# Rao. He has esti- 
mated the national income of British India for the year 
1931 — 32* He has left out Indian States for the simple 
reason that the statistical data required for the purpose is 
scarcely available in the Indian states. His estimate 
has greater value than others because besides the 
improvement in method of computation he has been wise 
enough to select a census year for his study and because 
bis work is the most recent. His calculation has been 
guided by the following practical and simple definition 
of National Income. 


^•rhe National Income of a coiintn* is the money 
value of the flow of commodities and services, excluding 
imports, becoming available for sale (or capable of being 
sold) within the period, the value being reckoned at 
current prices, minus the sum of the following items:— 

(a) The money value of any diminution in stocks 
that may have taken place during the period. 

(b) The money value of the flow of goods and services 
us€d up in the course of production. 

;c) The money value of the flow of goods and 
services used to maintain intact existing capital 
investment. 

(Value being recorded at current prices in all these 
cases). 

(d) Receipts of the State from indirect taxation. 

(e) Favourable balance of trade including transactions 
in treasure 

(0 Net inciease in the country's foreign indebted- 
ness or the bet ^ ^'decrease in the holdings of 
balances and securities abroad, whether by indivi- 
duals or the (jfovernment of the country.” 

Df. Rao has proceeded from this practical definition 
and has given an exhaustive discussion of the statistics 
available for different items 'Which he includes in the 
calculation of the NationaT Income of the country, A 
book has been written’ by him giving the discussion con- 
taining more than 200 pages in which he has calculated 
the following: — 

(1) Estimates of income in the country based on the 
occupational statistics contained iu the census of 
1931. 

(2j The quantity and the value of agricultural output. 

O) The quantity and value of Iivest>ck products 
such as milk, meat, wool etc. 


(4) The quantity and value of fish, forest produce and 
minerals, 

(5) The income of that section of non-agricultural 
earners who pay income tax. 

(6) . The income of the industrial workers, 

(7) The salaries and wages of workers employed in 
the service of the State and in the working of rail- 
ways, posts and telegraphs, 

(8) The income of persons engaged in trade and in 
forms of transport other than those dealt with 
previously, 

(9) The income of earners engaged in professions and 
liberal arts. 

( 10 ) The income of domestic servants, 

(11) Th^ income from other miscellaneous items like 
house property etc. 

Some of the data regarding these he has taken from 
the report of the census of 1931, In Hotpe cases he sent 
forms and questionnaires to differwt persons and agencies 
and obtained the data himself;, the njethod so adopted for 
getting the data did not always prove successful as is 
clear by his acknowledging that on issuing a circular 
letter to 785 Indian rnunicipalities for getting information 
regarding the statistics of the slaughter of cattle and 
goats in their licensed slaughter houses, he could get 
only 11:6 replies, Surmounting these difficulties 
Dr Rao proceeded with his work and ultimately got the 
National Income of India with a fair degree of reliability. 
His calculations give us the income of British India for 
1931— 3^ as Rs. 16891 millions with a margin of error 
dr6 per cent. This gives the per capita income as Rs.62 
with a margin of error of ±:6 per cent. 




Crop-cutting Experiments 

The yield of a crop in any given year is calculated 
bv multiplying the three factors, viz., the area u 

crop, the yield per acre and the seasona fac^^^^ 

This last is the condition figure which expresses tne 
relation in the form of a percentage of the 

the normal crop usually in terms of annas to a rupee. 

The normal yield is defined to be an 

average soil in a year of average character. The norma 

yield per acre is found as a result of average 

ments^ conducted for each crop on plots of averag 

, ... The details of . the method of crop-cutting experra^l 
have been given- here according to an experimen >* - 
Srt of^cb L;witnessed in the village of Masera^Kurc 

(Tehsil Lalitpur District Jhansi) ® y^ervision o 

the crop kddon conducted under the supervision 

government officials. " • 

The ‘ ' . 

A typical field, representative of a fair crop unde 

certain sol and water t^nn^ ^ 

Sid a portion 4/20th, 

is ca|led the standard plpH.y Iwii; 

’,.,r T'l, - m;/49 ’.‘5 
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The Kanungo selected by a general survey and his 
experience ten or twelve fields as being fairly typical. 
The Deputy Collector or the officer in charge then put 
the numbei"s corresponding to these fields into a recepta- 
cle and drew out one at random. The number so 
drawn indicated the standard plot. From this field a 
plot 66 feet by 33 feet was marked at approximately the 
centre of the field, tjre dfeiance^ 66 feet and 33 feet being 
measured by a chain. 

Subsidiary plots 

Twenty other plots th of an acre in area were 
next selected round about the standard plot within a 
radius of 2 or 3 miles approximately. The patwari repor- 
ted a number of fields where the same crop as in 
standard plot was grown. These fields sh( uld approxi- 
mately have the, same conditions regarding soil, water 
etc around the, standard plot within a radius of 2 or 3 
miles., Th^, pum^bers of these fields were placed in a 
receptacle and., were, ^ejeet^d ,hy lottery drawing method. 
From each of these fields a pjol^of 66 feet by 33 feet was 
marked off as in the case of standard plot However> in 
the case of these subsidiary plots the area was marked 
roughly or approximately. 

When yields from a definite number of small areas 
scattered haphazardly in a plot are collected the total 
harvest is called a “Sheaf/^ 'The sheaf taken from the 
standard plot is known as standard sheaf and the sheaves 
taken from the su-bsidiary plots are to be called sobsidi- . 
ary or sample sheaves, . 

The sheaves are obtained 'by the following.- two 

na^hods:;^-* . ' ,5 . v.. ’ i §\ 

' (A) 'The %dop'''met4iod.<^ . /i.j 

The hoop is cireularih shape and is made of iron-— the 
internal diainater is so that the area covered 
by the hoop is 10 sq^'ft, approximately. The hoop 
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is placed in a plot at 22 places at random and the 
c^rop lying within the hoop is cut every time. As 
each hoop content is cut it is added to the out^ 

' turn of the others. The total sheaf is threshed out. 

(B) the '^rod'^ method;— 

The rod consists of a lath of a fixed length (6^6 feet 
approximately) with an off-set at one end 
(I i inches app*) The off-set is screwed to the 
main-plank supported by a ‘ metal strip. The 
method is applied wheti the crop in the plot is 
Sown in definite fairly ' evenly spaced rows or 
siraight drills From each row one length of crop 
is cut. To remove the bias the rod is placed at 
one erid in the first row'^it a distance feet in 
the second rotV, at a distance feet in the 


third row and so on, Then again in the 11th row 
it is placed at the beginning of the row. The cuts 
from all the lines are combined to form a sheaf. 
The method is applied to the standard plot as 
welt as to the twenty subsidiary plots. 

Residue',- 

. Alto the 22 /randonpLis^d cats from the standard 
.plot composing the standard sheaf have been cut, 
wjiat is left is calle^d the , Residue of the standard. 
Xhis^residue is next harvested. This is added to 
the.coiitturn obtained by threshing the Standard 
sheaf, to give, the outturn? of the standard plot. . 

^ ^ -ol Fi^ds , 

' This 4h0'l^experii^entdS'tbeimt^t^yital'|O#6* 

For ortThfe-^cdrfeilthlSB^bf*the't^ctmt4ue.of*iaodom'i ,sel^c- 
•tion depends' estui&tio^fiiof ' 
yield of a ipar#it^«r'WOpi;:>'D«ftoentitdcto«i||ses?'';b|felve 
"‘'■'■bi^n’evolved-iby'’€ittlirapitiS“teC^i€iafns jcnc^ arb'Being;jM3ed 
according to the problems involved.^! ^ 
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drawing as followed in the above method. In this method 
the numbers corresponding to the fields are written on 
chits of papers and are placed in a receptacle* One of 
the chits is drawn at random at a time and the field 
corresponding to the number on the chit drawn is 
selected. 1 ' 

This method has a number of defects which are quite 
obvious. Firstly all the chits when placed in the recep- 
tacle do not stand the same chances of selection, for those 
chits lying on the top find greater favour of selection 
than those lying below^ Besides all other defects the 
most serious one is that the chance of drawing a chit is 
different every time we draw it. For example let there be 
lOO chits. The chance for drawing the first chit is 
1/100. After the first is drawn there remain only 99 chits 
and so the chance for drawing the second one is 1/99, 
and so on. If we replace the chit after drawing for 
the first ime then again we wilF increase the chance of 
drawing the first chit. So the lottery drawing technique 
fails to give us a truly random selection of fields. 

(2) The other method which these days is v/idely 
used by statisticians for obtaining a random Sample is by 
the use of Tippett's ’'Eandom Sampling numbers'Mn this 
case use is made of printed tables of random sampling 
numbers, in which all numbers of four figures are arran- 
ged in random order. Starting at any point in such a 
table and proceeding in any direction, say up or down* 
the column or along the rows, we may take each pair 
of digits to represent the number of a chit in the above 
experiment, disregarding any which may be superfluous 
for the purpose. Next we conduct the selection, by put- 
ting a finger at random on the table with the eyes open 
or closed and note the number which corresponds to a 
field. This process is continued till we get the required 
strength of the sample. , . 

R, A* Fisher has described j^his process of randomi- 




satibn as extreniely rapid and one which saves labour 
and is being followed for conducting sampling experir 
ments in various departments inspite of the discrepancies 
inherent in it which will be elucidated here and which 
have been found by expericnent to give improbable 
results. 

P. 0. Mahal anobis had also noted that certain im* 
probable results were obtained in using Tippett's num- 
bers for verifying sampling moments of D^-Statistics, 
He had suggested however that such discrepancies were 
probably dne to using the same random deviates in dif- 
ferent combinations and not to a lack of randomness on 
the part of rippett*s numbers. 

In the experiments which were conducted with th^se 
numbers, a table of the first forty of the Tippett's sampl- 
ing numbers was formed. Then hundred observations 
with each operator were observed. The experiment was 
performed on hundred operators and the frequency of 
number was noted in every case. 

The general defect which this process of randomisa- 
tion has been found to exhibit is that it fails to yield a 
truly random sample. For the experiments, conducted 
as above, have shown that those squares which lie in the 
centre of the table were found to be selected more often 
.than, those existing on the outskirts of the table. : In 
lar^e nulufc^r of cases most the boundary nurribefs 
were never selected. This shows that the numbers lying 
in centre of the table stand greater chances of selec- 
tion than the others. Hence the selection is not a truly 
random one. Besides this another source of error wbifch 
was noted in the course of these experiments is more or 
less a psychological one. is, if we try' the sarue 

operator to record a large number of obs^yatiorjs with 
his eyes open then ajfter ;^,/ certain nhir^r bPtiials me 
operator begins to tfimk^ finger bn the 

same square a number ot tinpies and he tries to search for 
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those squares which were not selected before. This 
fear of repetition creeps in the mind of the operator 
which is a serious source of bias in the selection. For 
if an idea of particularity comes in the mind of the opera- 
tor, randomness is influenced and the selection fails to 
be a truely random one. 

Thus we see that it is Very difficult* rather impos- 
sible to select a number of plots at random by any of 
the known methods of randomisation. Hence uniess we 
find out a proper method for obtaining such a random 
sample oi plots there is no use in carrying on these crop- 
cutting experiments. I believe because of the want of a 
proper method of randomisation there had been so much 
controversy regarding the difference between the crop 
forecasts and the actual yields obtained. The question 
being of utmost importance I proceed to give a method 
of random selection which in my opinion is better* sim- 
pler and more rePiable than those above d^cribed. 

Let us suppose that we have to select approximately 
X plots. Then We take 2k pibts which afe selected as 
m^iial considering the cbuditions regarding water, sbil, 
rnaiiture etc. Next We^shall throw a coin whtch' will 'Show 
eiiher head or tail. The chaifce for either head or tail 
is J. And every time we thVow the coin the ‘chance of 
of a head or a tail teoiains the same. Wc may take or 
reject a particular plot according as it is a head or a 
tail. In this way we dispose of every plot out of 2x 
plots and select at random a sample Which wilf contain 
approximately x plots. ' * ^ 

’Any objection Which can be raised in using this 
method of selection by throwing a coin is that we ‘dhn 
only select approximately half the number of pldt#! 'Tf 
';x''is large then the process becomes rather iahdrfeUs. 
Howeveri if the' method gives 'us a comparattVely ac- 
curate estimate then our labour is well ‘pkid. Another 
objection is that suppose 'that We do hbt'fe'qnire x plots 
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but instead a smaller number of plots. 

In such cases an alternative method can be followed. 
This method consists in the throwing of a ^Pasa' which 
has four numbered faces. We take any four plots and 
correspond each of them to a number on the face of the 
^Pasa'. On throwing the 'Pasa' we set a number on the 
uppermost face. The plot corresponding to this num- 
ber will be selected. Next we take 4 more plots and 
throw the 'Pasa‘ again, In this way we dispose of all 
the 2x plots. As is obvious the chance for each plot 
being included is | and there is no bias for any particular 
plot. 

Further if we have to select still smaller number of 
plots then we shall throw a Mie”' which -has*' six faees^ 
numbered from 1 to 6. We take any 6 plots and cor- 
respond each of them to a mtitnber on the face of the 
On throwing the 'die- we will get a number on the 
uppermost face. The plot corresponding to this num- 
ber will he taKen. Next we shall take 6 more plots and 
repeat the experiment. In this ease the chance for : 
e^ch plot to be selected is 1/6 and the selection is not 
biased in any way. 'This throw of the 'die' will give us 
approximately x/B plots out of 3x plots. 

, Thus we see that the sahnrpling techhiques which 
aVe” being employed by the Governments and other depart- 
rhefits fh conducting such experiments are found to be 
faulty and as a result we often get wrong conclusions. 
The alternative method which is given by me, I believe, 
would prove to be very intere?§ttng,“ simple and better 
and will yield : comparatively accurate estimation; of 
crops. ■ ' ' ' , 


CHAPTER Vir 

Role of Statistics in Post War Reconstruction 
of India. 

‘Now that the war is over> the immediate problem 
that confronts the country is that of the transition. 
From war economy with its controls, its emphasis ort 
the production of military goods, its diversion of re- 
sources from civilian to defence purposes, its mobili- 
sation of the man power of the country for the war 
purposes^and the manifold reactions that such measures 
produce in the nation’s economic life to a peace economy 
cannot obviously be brought about by one sudden 
single stroke; the problem becomes even more difficult 
when one’s objective is, as in, the case of India, not a 
mere return to the pre-war peace economy, but the 
attainment of a new peace economy, which would also 
be a planned economy intended to bring about a sub- 
stantial rise in the pre-war standard, of living of the 
people’, 

iTir. V.K, R,V. Rao has very aptly put forward in 
the .above briei paragraph the problem which confronts 
us in India during the post war period. In this chapter 
I will try to give the role which statistics is to play 
in the shaping of the country not only in the transition 
period but also in raising the standard of living of the 
pre-war Indian people. In order to do so it is neces- 
sary that we analyse the economic problems of the 

56 


post-waf India in slightly greater details than given ia 
the above quotation and then find out how far and in 
what manner statistics is going to help us. 

First let us consider the problems which directly 
arise due to the termination of war activity. As we 
have experienced that some activities, which are con- 
sidered as highly productive during the war, have no 
value as soon as the peace is declared. That is the 
reason why ordnance factories producing machine guns, 
bullets, ritles etc. must stop working at once; the facto- 
ries which produce tents, parachute silk etc. will also 
stop working almost at once; then there are certain 
factories which produce articles like cloth, leather 
goods, dehydrated vegetables and meat etc. to meet 
the demands of the army during the war; these facto- 
ries cannot close down immediately after war but their 
total production will diminish as the armed forces ar»: 
gradually demobilised. The rate at which the activi- 
ties of such industries will end depends on the pace of 
demobilisation and as soon as demobilisation is com- 
plete these factories will totally stop working. 

The result of all this is that a number of persons 
who were engaged in such factories will become un- 
employed. The unemployment will be immediate in 
the case .of some while in the case of others it will be 
spread over a given period. To have a smooth and 
peaceful transition period these persons are to be em- 
ployed properly. For this it is esssential that a scheme 
of planning must be adopted by the help of statistics. 
We must collect statistics of the following. 

(a) The number and status of persons who form 
the armed forces proper including ail the men 
who are directly engaged on army work like 
constructiorr of roads, bridges etc., for the march 
of army. 



(b) The number and information regarding skill, 
wages etc. of persons engaged in the factories 
producing war materials, for example, ordnance 
factories. 

(c) The number and information regarding salary, 
education etc. of persons who have been increa- 
sed for office work during the war. 

(d) The [number and information regarding skill 
wages etc. of persons engaged in factories which 
produce articles required by the armed forces to 
meet their necessities, for example tents, textiles, 
furniture, crockery and cutlery etc. 

(e) The number and status of persons employed in 
constructional work in the country exc.uding 
those working with the army on the front who 
have been included in (a) above. 

Having found out the total number of persons 
who are to be released from their war time occupations, 
our duty is to regulate their release so that they at 
once get some employment. For this it is essential to 
find out first how many persons can be suitably em- 
ployed every month. 8ut before we can answer this 
we must decide as to how these persons are to be pro- 
vided with employment. 

Since our aim is to raise the standard of living of 
the Indian people, it is essential that all these persons — ■ 
or at least a large proportion of them — must be emplo- 
yed in activities which produce commodities and 
articles for the consumption of the people during peace 
time. Thus we should try to absorb them in produc- 
tive employment. Considering the case of an industrially 
backward country like India most of this employment 
will be provided by a scheme of industrialisation of the 
country. However as we know that we cannot indust- 
rialise a country overnight and a reasonable time must 



elapse before the country can start industries and 
factories afresh. But in the case of post war India 
though it is undoubtedly necessary that some new indust- 
ries should be started what is more important from our 
point of view of providing employment is that many 
industries, wliich have either sprung up during the war 
or which diverted their peace production to the produc- 
tion of war materials, must be reconverted to the form 
in which they will produce articles for peace time 
civilian consumption. This all goes to show that the 
industrialisation during the transition period should be 
threefold in character: 

(1) Restoration of civilian industries: this will in- 
clude renewing O'! peace-time schemes of welfare 
activities like extension of education, sanitation, 
rural development etc. which might have been 
stopped or obstructed during the war, starting 
of building aud other constructional projects, 
release of factory output like textile, vegetable 
ghee, cement etc. to the civilian market, rather 
than closing of these industries, grant of facilities 
for repairs and maintenance of factories in which 
these operations were stopped due to war-time 
controls and allowing t'he private capitalists to 
start industries and factories afresh. 

(2) Conversion of wartime factories like ordnance 
factories, factories producing parachute silk, 
dehydrated meat etc. to those which will produce 
commodities for peace time consumption. 

(S) Starting of new indijstries and factories and 
increase in economic activity. . 

Out of these the third will be j restricted to 
very narrow sphere for the first few years, but the first 
two measures can easily be .adopted within a short 
time after the termination of war. However to carry 
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on these schemes successfully it is essential to take the 
following two steps:— 

(1) Creation of Labour-exchanges which will keep 
an indexed and classified list of all war employees 
with their qualifications and supply employees 
to the needy employers who can send details of 
their requirements. 

(2) Establishment of training centres which will 
properly train the war employees. 

For these two steps to be taken successfully 
it is necessary that a census on the basis of population 
census, must be carried on to collect information regar- 
ding age, sex, occupation, salary etc. Besides these, 
information must be collected regarding the skill, ex- 
perience etc. for various professions which the war- 
employees will prefer when they are released from the 
present employments. This requires the preparation 
of a questionnaire or a blank-form— preferably the for- 
mer— by some experienced economist in consultation 
with a good statistician. The enquiry may be carried 
on by the government and the total number of returns 
must be entrusted to a statistician whose services 
should be obtained for the purpose. This statistician 
will study the returns and analyse them for giving in- 
formation to the effect as to who is to go to which 
training centre and who are to be entrusted directly to 
the car - of the Labour exchange for the collection of 
proper work to be provided. A little observation will 
indicate that the success of the above scheme lies in 
the accuracy and details of information given in the 
returns. Undoubiedly, there will be errors due to natural 
tendency of an average man to exaggerate his qualities 
or qualifications and try to suppress his inexperience 
and lack of training for a particular work where skilled 
labour is required, but such errors can be avoided by 
telling the informants that wrong answers' will debar 


him from getting any employment; besides this his 
friends may also be cross-examined by the enumerator. 
Such devices will definitely be responsible for obtaining 
unbiased information from the informants. This will 
give the statistician all the material he wants and he 
can fix any pace of releasing the men employed in the 
different w’ar services. Besides this he can easily give 
the rate at which the number of these unemployed per- 
sons will go to the training centres. However this infor- 
mation alone will not determine the number of persons 
whe can be suitably employed. To determine this the 
statistician must collect data regarding the condition of 
industries. Again a questionnaire can be sent in which 
information regarding the date of start of the industry, 
the commodities, if any, which were produced before war 
in it, the number and the type of person it can employ on 
conversion, the alternative to which it wants to be con- 
verted etc. The returns will equip the statistician with 
information by which he can regulate the rate of release 
of men from war services. In the case of industries 
which were not running during the pre-war period and 
which came into existence during the war the work of 
the statistician will not be too easy, he will be requi- 
red to select a proper form to which the industry is to 
be converted. Now this form cannot be selected easily 
or haphazardly, for example you cannot change every 
factory into a textile factory. Besides the difficulty of 
change in the form or installation of machines etc. there 
are other informations which the statistician must have 
at his disposal. He must know whether the factory 
will be near enough to the raw materials, whether raw- 
materials will be available, whether the industry selec- 
ted is the right one and produce commodities which are 
really in scarcity and not commodities with which the 
market is already (or will in near future be) flooded, 
such are the questions and problems which require a 
lot of planning in the statistical field. Without proper 
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; statistical planning on the lines suggested above it is 

j very difficult to get any satisfactory scheme v^^hich will 

i regulate the rate of demobilisation or release ot man* 

; power from war-services or occupations. Thus statis- 

! tical planning is essential not only to make transition 

I period smooth but also to guide the country in the post- 

j war industrial planning of the country. 

^ Another problem which we have to face as a country 

5 advances towards industrialisation is that there shoukl 

be a balanced production of commodities. The idea be- 
hind this is that the country should first aim at self- 
sufficiency as far as industrial production is concerned. 
, We should not produce say cloth in abundance so much 
so that it must be sent to other countries in enormous 
f quantities while we arefexpoi ting say raw jute and impor- 

[;| ting gunnybags. It is better to curtail the production 

of cloth and increase the production of gunny-bags. An 
ideal case has been taken to illustrate the point, however 
; in genera] there will not be such clear cut cases. It is 

i for the statisticians of the country to determine what 

I amount of a particular commodity is to be produced 

1 in the country and when this limit has been reached 

* the energy and the resources must be directed to 

: the production of some other commodity. The calculation 

' of this total or the maximum amount of a particular com- 

modity required for consumption in the country can very 
easily be determined by the collection of statistics of the 
consumption of previous years. What is difficult to find is 
the determination of the total output of the commodity 
in the country for finding as to how far this maximum 
has been reached. For this purpose ic is necessary to 
have a coordinated scheme of statisticians. Every 
industrial town must have the services of a statistician, 
who will collect all sort of data from the industries of 
that town and will pass this on to the Director of Indus- 
tries of the province under whom there will be, besides 
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other staff, one full time statistician and one economist; 
these last two will study the data from all the indus- 
trial reports for the whole province and despatch that 
to the central Government Statistician; they will also 
suggest improvements or alterations in the industries 
for the province; they must also study the question of 
wages of labour as determined by a study of the cost of 
living index numbers for individual industries and also on 
a provincial basis. The Central Government Statistician 
will study the data of different provinces and prepare a 
brief report. His duty will also be to guide the 
different provinces so that proper improvements, altera- 
tions and adjustments are made with a view to create 
similarity in the nature of statistics and its mode of 
collection. No difference should be allowed to remain 
from province to province. All this must run accord- 
ing to a well-planned scheme. This scheme must be 
implemented immediately by the government. For 
the United Provinces this scheme can be very easily 
started quite quickly since every industrial town has 
a big College or University very near to it. The scheme 
must be conducted by the help of the teachers of statis- 
tics — failing that teachers of economics of the different 
institutions. Such must be the working of the scheme 
lor this province at least because the tremendous ad- 
vantage of it lies in the fact that most ol these teachers 
are not only well trained and experienced in the handling 
of statistical data and information but are also well 
inlormed with the existing conditions, economic or 
otherwise, of the surrounding localities. 

We have given above the use of statistics in the 
most important of the problems with which we have to 
deal in the post-war economic planning of the country. 
However there are one or two problems more where 
statistics is to play a role. These problems will now 
be dealt with summarily. 
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During the war Various control came into existence 
There were Controls on imports and exports; there 
Were controls on the obtaining of essential goods like 
iron and steel, coal, cement, building materials etc and 
also their movements. The control on profits resulted 
in the fixation of prices of various commodities used 
by consumers. Now, these controls must go otherwise 
there will be no encouragement to the expansion of 
private investment and activity. However, we cannot 
femove controls all of a sudden from, ail commodities. 
The case of each individual commodity must be studied 
exclusively. If there is reason to believe that the 
iifting of control from a commodity will not throw it 
to the black-market, the control can be lifted from it. 
A little consideration will easily indicate that a commo- 
dity will not go to the black-market afier the lifting of 
control it its supply can be so regulated as to meet 
its demand or at least a major part of it For deter- 
mining this question Statistics must come to the rescue 
and we must collect data which will give us the idea 
of the demand and supply of the commodity. In case 
the statistical data of supply is low compared to that 
of demand, there is no justifiication in removing the 
Control from the commodity even if the entire population 
of the country demands the removal of the controls with 
one voice. Thus we see that the statistical study 
must be the deciding factor for the lifting of control 
from a particular commodity. 

Then, there is the problem of the surplus consumer 
goods, which had been stored lor military purposes 
but were not consumed; they are to be released for the 
civilian consumption. If the total amount of these 
stores is dumped in the market of the country all of a 
sudden there is bound to he a tremendous trouble and 
disturbance in the economic conditions of the country' 
Consequently it is essential hat this surplus must be 
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released according to a particular plan. It must be 
deteimined by the help of statistics as to what quantity 
of each article, when released in the civilian market, 
will not adversely affect the production of that article 
in the country. This will be determined easily if we 
have statistics of the demand for and supply of the 
article in the country. If the total supply (including 
the rate at which the surplus goods are released) 
does not exceed the total demand for it and if certain 
precautions are taken in the prices artificially, 

imposing restrictions on import of the article from 
foreign countries and so on there is no reason why there 
should be any trouble due to this release. But all this 
requires pre-plannirig which will be possible only after 
the stud}' of a lot of statistical information. 

Thus we conclude that the part played by Statistics 
in the post-war period of India is so very important 
that no proper planning is possible without the help of 
statistical study. I am convinced that a very important 
reason why the transition period in India is being undu- 
ly prolonged is that the system does not depend on 
statistical study as outlined above. If it is desired to 
make this transition period from war economy to peace 
economy brief, smooth and effective the statistical 
measures suggested above must be given effect to. 





the Government to do this but in India where the general 
public is poor and the research workers cannot publish 
their work^ the responsibility of the Government increases. 
They should, side by side, publish a similar guide for. 
unofficial statistics. This has become absolutely .neces- 
sary seeing the increase in the popularity of the subject 
and the amount of research done by unofficial research 
workers under the different universities of India, 

Regarding other official publications nothing will 
be said here as the reader can easily find information 
from the above named guide. However we cannot 
ignore the mention of the only periodical of its kind on 
the subject which is being published in India under the 
name ^^SankhyaJ' 

Sankhya 

This magazine is being published regularly under 
the supervision of the statisticians of the statistical 
Laboratory, Presidency College, Calcutta. Undoubtedly 
this maga 2 ;ine is of very great use to the general public 
and specially to the research workers who are interested 
in the type of problems which find favour in this maga- 
zine. During the recent time the general tendency 
of the magazine has been to publish articles which are 
more or less purely mathematical in character and 
generally of theoretical nature. It also includes under 
its Hst of published articles some literature on agricultural 
field experiments. However it ignores articles which 
cover economic field. , : 

During my last visit to the Laboratory in 1946 
came to the conclusion that the only reason fpr this 
neglect of the application of statistics in the economic 
field is that the staff cbpsistis of a humber ,of good statis- 
ticians who have specialtsexl in Mathetriaticfe but they have 
hardly any good economMbdn %dir ^staff. They /inust 
appoint one or two more dfidndmistS^bn-tfleir staff. 

•n i: . fife" J ■ 


Besides this, the ^^Sarikhya" does not give any en- 
cotifagement to the articles which give only suggestions 
and directions for research iti any particular direction. 
They only publish the finished product in the form of a 
complete paper. The result bf this is that generally the 
experienced persons, who have little^ time to write a com- 
plete paper on any problem which comes to their mind, 
are not able to make it known to the interested research 
workers through this publication. 

If the publishers wish to increase the usefulness of 
this publication to the public, and specially to the re- 
search worker they should adopt the improvements sug- 
gested above. 

Bulletins of Bureau of Statistics and Economic 
Research, t/,P. 

The criticism of one of these bulletins has already 
been given in an earlier chapter under Agricultural Price 
Index Numbers, 

Mr, J, E. Pande has , written under the supervision 
of Dr. R. B. Gupta a buHelin (No. 4) bearing the title 

‘^Prices of cereals in the United Provinces — how 
they are determined 'at various stages.^' 

In the foreword Dr* Gdpta writes that detailed en- 
quiries were conducted by Mr. Pande for obtaining ne- 
cessary information, but libwhere in the bulletin there is 
any mention of statistics which may have been obtained 
thus; there are no blank-forms or questionnaires Which 
may have beeri Used. ^ How is the? reader to conclude 
that any enquiry was conducted? 

On going fiiro, ugh the bulletin one invariably conies 
to, the conclusion that^there have been unnecessary repeti- 
tions which have resulted in. making the bulletin so very 
lengthy. In my opinion the , study fias,^been treated 
statistically without any proper planning; at too many 


places unneces^ry statistics has been introduced., It 
would have been better if only an account of the deter- 
mination of the. price at various stages would have been 
given. At many places coefficients of correlation have 
b^n calculated even when they do not serve any useful 
purpose. This is the general impression which one gets 
after reading the bulletin. Now let us examine some of 
the weaknesses which are at once noticed by a reader. 

Firstly nowhere it is mentioned as to what is the 
aim of this study and how this study helps any body or 
what is its contribution to the existing statistics in India. 
No conclusions have been drawn after the study and no 
suggestions have been made. The reader does not add 
to his knowledge anything by going through the bulletin. 
^Marketing of wheat’ gives a better account of all this for 
India. The only conclusion we can draw is that a paral- 
lel study has been attempted for the United Provinces 
in the bulletin with unnecessary repetitions and an un- 
successful attempt at introducing statistics to the study. 
The' villages for the study were selected in consultation 
with the district authorities who were also responsible 
for getting information from the cultivators. The selec- 
tion thus was on the basis of purposive selection method 
and not on the more scientific . random sample basis. 
This definitely puts a premium on. lire accuracy of statis- 
tics given- in the bulletin. The statistics collected by 
Government officials in India, have various defects which 
have already been discussed in a previous chapter and 
all those weaknesses must ,be associated with the 
statistics,givenJn,ttesfp^^ph|f^^ '' 

Wheat has been selected as the only important 
commodity . whilo^he: in^ 

this statement definitely^^hpyv 

<^ommodity.j .. .'A, 

, In the. bulletin on,p^ge,7 hf Iptr the^'exppril of 
wheat from the United Provinces given. No- 


where it is mentioned as to how these figures have been 
obtained. There is no trade barrier between the different 
provinces of India and hence unless an account of the 
source of information is given^ such figures cannot 
carry any weight. 

A description of how the commodity passes through 
different persons from the producer to the ultimate con- 
sumer is given and it is concluded that the cultivator is 
being cheated; however in describing the process of 
fixing the price at every stage the author writes 
that both the parties (seller and purchaser) have 
a thorough knowledge of marketing conditions and 
hence there is no reason to believe that the cultivator 
can be cheated. Too great emphasis has been placed on 
the fact that there is always a difference in the prices of 
the produce sold by the cultivator and the price he pays 
for the seed. In the bulletin no mention has been made 
of the following two factors which make the price of the 
seed higher;— 

( 1 ) The seasonal fluctuations in the price of com- 
modity depending on the normal demand and 
supply conditions. 

(2) The good quality of the seed as compared, to 
that of the cultivator’s produce which is generally 
mixed with other low priced grains. 

On page 24 a table is given in which we find the 
prices of wheat in London, Calcutta and Bombay. On 
the basis of the figures in this table a number of statistical 
constants have been found out. There is absolutely no 
need of these constants and they do not give any help 
to the study and have been added unnecessarily. 

In chapler vii an attempt has been made to show 
that the position of the cultivator is extremely weak as 
a seller due to various causes including indebtedness, 
ignorance, illiteracy etc. This indicates that the author 
is influenced by the preachings of corilmunists who 
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exaggerate the conditions of the poorer section and 
hence his mind is biased and the study cannot be taken 
as an unbiased statistical study. Today none of his 
arguments developed in this long chapter will convince 
anybody. Inspite of all these causes which still are to 
be found in the case of the Indian cultivator, who can 
deny that during the recent war years enormous profits 
have been made by the Indian cultivator ? Who can 
believe today that the Indian cultivator has suffered as 
seller of his produce due to his ignorance ? 

I have given above only a few of the many weak- 
nesses to be found in the bulletin. This is simply to in- 
dicate that the government machinery requires a total 
overhaul as far as its statistical staff is concerned. It is 
high time that the U.P. Government — now a popular 
government — should appoint really efficient statisticians 
in the department and should not depend on pure eco- 
nomists to give them a statistical treatment of any 
problem whatsoever; it is too much to expect from them. 

The Food Statistics of India 

A pamphlet bearing this title has been published (in 
1946) by the Government of India (Food Department) 
under the supervision of Dr. V.K.R.V, Rao, M.A. Ph, D, 
(Cantab), Thk publication is intended to be of assistance 
to all who have the welfare of the Indian peoples at 
heart. In the preface which covers first eight pages, a 
short general and theoretical discussion about the agri- 
cultural statistics in India is given. The main text of the 
pamphlet consists of a number of tables regarding area 
under different crops, yield of crops, prices, imports and 
exports etc. The date given jri these tables has been 
copied from official puWkation^ like ‘Agricultural, Statis- , 
tics,^ ‘Season & Crop Report^^ ^ > graphs^ bar- ' 

diagrams and pie-diagrams haveiVte^n given at places. 
The pamphlet covers 182 pages o lit oi which more than 
two-tfefds is filled with tables.^ 
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No summary is given at the end or anywhere else; 
no conclusions are drawn from the study. It is not 
clear to the reader as to wha^ is the sum total of this 
fruitless effort The only thing we can say after going 
through it is that a lot of time, money and paper has 
been wasted. 

In publications which are intended for wide reading 
by the public the supervising authority must keep in 
mind the following points : 

L No unnecessary matter should be given. It is 
always better and more useful if the study is 
presented very- briefly. 

2. The theoretical part should be given more impor- 
tance. Greater space should be provided for the 
explanation of tables, their source etc. 

3. A summary must be provided at the end of the 
pamphlet. 

4. The contribution of the study must be given at 
the end of the pamphlet 

Without the above modifications a publication 
cannot have any value for the interested reader. This is 
why the government publications, in genera!^ have not 
been widely used and read by the public. 

Suggestions to U P Government 

Some suggestions to the Uv P. Government have 
already been made during the discussion of the various 
problems given before* Here I give some more sugges- 
tions which could not be included there and which 1 
consider to be extremely important for the development 
of the science of statistics in general and for improvements 
in its application to the practical field. As we know 
that the 'province has as many as five universities and 
hence it requires special attention inasmuch as the 
cooperation of the universities and the Government is ■ 


concerned. Hence to impi'ove research work and for 
the successful working of tAe statistical investigations in 
general on the practical side, I give the following 
suggestions 

1. Publication of research papers 

Most colleges and universities in the province are 
carrying on research work in statistics. This research 
work, however, is the property of the University and 
mostly remains unpublished. Besides official research 
work is being done under the government supervision. 
To this research work the research workers of the 
Universities and the colleges have no access and this also 
remains generally unpublished or it published only in an 
abridged and unintelligible form so that they are rarely of 
any use to the research workers who have no right or 
permission to see the confidential files of the government. 

To overcome this difficulty, the provincial Govern- 
ment should see that some sort of publication or magazine 
is started. This magazine will help in making all the 
research work under the universities and the government 
available to the research workers or to anybody else who 
wants to make use of those. This magazine will also 
publish any suggestion and ideas of others including the 
experienced lecturers and Government statisticians. 
Separate publications will be necessary for the research 
papers which are considered to be lengthy;This magazine 
will be published at least once a year in the begin- 
ning and more frequehily as ^the Work gains momentum, 

2. Cooperation with Universities and teachers in the collec- 

tion bp statistical data 'UndHts interpretmUon^ ^ 

Mosi;\of4he data collected and publishe thfe C5oyer- 
nrnent e,g. price quotatioiis,^prpdufetid]^ statist'ies, agricul- 
tural statistics etc., are initially in the hands of inexperien- 
ced and untrained persons who have generally little 
knowledge of the subject. This work could be more 
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efficiently carried on through the colleges and their 
lecturers. 

In contrast to this let us see the conditions as found 
in Great Britain and United States, there a large share 
of the research work in statis'tics-’ pure or applied is 
conducted by the University Profess('‘rs. We are all 
acquainted with the contributions to the research in 
statistics by Prof. Irving Fisher of the Yale University. 
His work on Index numbers as on other problems is a 
guide to the workers in that direction and has an impor- 
tant place in the United States. Then again Dr. AX. 
Bowley^ Professor of Statistics, University of London 
has the credit for doing the large amount of useful work 
in statistics. India is grateful to him for his Scheme 
for an Economic Census of India/' Thus it will be of 
great adv;»ntage to the Government if it takes help from 
the lecturers of the Universities in all statistical work,. 

There is yet another reason for doing so. Statistics is 
properly understood by very few people in the province 
and hence efficient and trained men will not be 
available in great number during the initial stage of this 
transition period when the speeding up of the statistical 
activities in the province is taking place. 

Thus my suggestion is that the statistical work of 
the nature already mentioned should be entrusted to the 
care of the lecturers knowing statistics in different 
colleges who will carry it on with the help of the stud- 
ents of that subject. 

This scheme will have the advantage of carrying on 
the work with greater efficiency and less cost as the 
. lecturers can be given some remuneration for their part- 

time services. The money spent like this will definitely 
be very little compared to the money spent on a 
permanent staff employed for the purpose. 
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3. Training centres 

Facilities should be provided for the meeting of the 
different officials and non-officials to come to a central 
place, say Lucknow, for 16 to 30 days during the sumtner 
or any other suitable vacations for fewer days according 
to circumstances so that they may be able to discuss the 
different problems which arise during the course of their 
work. During these days special lectures on the subject 
can also be arranged and the literature provided to them 
to polish their knowledge and acquaintance with the 
uptodate work and recent researches. 




